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Figure 8 

pGHV-gpa DNA AACTTCGTA TCAGAATAAA TAACATTTG CAAGATTGT CAAAGGCATs SO 
AF8393 DNA, txt - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

pGHV-gpa DNA GTGCGGAG CAGCATAGAG CTGCCTGGF GTGGAATGAG CTCAGCAAGA 100 
AF18399 NA. txt - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

pGHV-gp8 DNA TTAATCCCAC AAGCGTCATG AGCATGATTT ACAATAGACC CCTATCAGCC SO 
AF18399 DNA, txt - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

pGHV-gpe DNA AAAAGAATAG GAGAGCCAT CAGTCTCT AACTGTATTG TGGTAGACCA 200 
AF8399 DNA, txt. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

pGHV-qpB DNA AACCAGGTC. TCATTACATA AAAGTCTCAG GCTCTCAGT GCATCGGATG 25 O. 
AF8399 DNA, txt - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

pGHV-gpe DNA AAAAGTGCT. CTCTAGACCT CCAGTGACAT TTAAGTTAt GAATGACAGT 3OO 
AF8399 DNA, txt - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - AA CTATGTCACT 4. 

A ATG CAT 

pCHV-gpa DNA ACTATTTACA. AAGGGGAACT AGGA-GTCAA TAATGAGATT CTCTTAACCA 349 
AF8399 DNA, txt - CACCC-TA ATCCATCATG AAGACCGCA TAAATACC CAAAAAGG 62 

CA A. A A. A GA. T A TAA A T A TTAA 

pGHV-gp3 DNA CAAATACCT TGAAACATG (AGGAAAACA CTGAGTATTA CTCAGGCA 399 
AF8399 DNA..txt AGGAGGAA TGAAACA- - - - - - - - - - - - - - - - - - - - - - - TTT - - - - - - 33 

A TGAAACAT Ter 

pGHV-gpe DNA AAGACAGACA GTACAEA CAAAAACAT GAGCATTGA, AGACTGGCC 449 
AF3399 DNA, txt - - - - - - - - - - TG- - -AT- - - - - - - - - - - - -AG- - - - - - - - CTG-- - - - 95 

TG ATI AG TT CTG 

pGHV-gpe DNA TATCTTCG ATCACCACAC AGATACATT TATAGCCCTT. AATTACAC 499. 
AF18399 DNA, txt - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -GCC - - - - - - - - - - - - 99 

GTCC 

pGHV-gpa DNA TAGGAGAA TGIGACTT - - - - - - AAAG TCAF-T--GA A- - - CT - - 534 
AF8399 NA, txt - w - - - - - - - - GTTCACTTT GTAAAAAAACACAATCAGA ATCTCTCG 39 

GTT ACT AAA CA GA A CT 

pGHV-gp8 DNA --TA- - - - - - -TAC- - CA- - G --GG--ACG. AGA- - - - - - - - -AG--AGG- 555 
AF18399 ONA, txt CTAACCGC AAAAG GCGGCTAAG AGAAAAAGA TCAGAAAGGA 89 

TA AC CA G GG A G AGA AG AGG 

pGHV-gp3 DNA CTTAGTA - A TG-C--T GACA-TTGA- AACAATG - - - - - - - - - - - - - 585 
AF8399 DNA, txt ATTAGCAGCA TGTGCTGACC CAAAGCTCAG GACAAT-TT's AGATAAACAG 238 

TAG A A TGT CT A. A. T A ACAA 

pgHV-gpB DNA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - s35 
AF8399 DNA, txt CAGCTTGCAA TTAAGGTGAC AGOAATGCT GGTAGGG TCACGGGT 288 

pgHV-gpa DNA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 535 
AF8399 NAtkt TGCATCTGGT ATGCTGCCCT GCTCAAGAT TGCAGAGACC ATAACTATGC 338 

pGHV-gp8 DNA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 585 
AF8399 DNA, txt AAGGAAGGGC CATGTTGAA AAGACAAAAG TATTGTAGA GAATTTAAGI 333 

pGHV-gp8 DNA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 585 
AF18399 CNA, txt CATGAGGATC CATTCAT. CTGTAAGGTT GGCTTAGC CTCAGTCACC 433 

pGHV-gp8 DNA - - - - - - - - - - - - - - - - - - - - - - - - - - - - S85 
AF18399 CNA, txt AAACAGOA. GATAAACCC, TCAAGGG 456 
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Figure 9 

pGHV-gppa NA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
AF1840 DNA, txt GAGGACCTGC ATAAG ACC CAAAAAG GAGGATGATT ATGAAAATT SO 

pg|HN-9pp. CNA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - AACT GFACAGAA 
AF8 O. NA. text. TTTGATTAGT TCTGGCCCTG TCACTTGT AAAAAACAC ATATCAGAAT OO 

AA C TACAGAAT 

pGHV-gpB DNA AAATAACA, TGGAAGA TGICAAAGGC AGGGCGT GAGCAGOAA 67 
AF.84 DNA. C. - - - - - - C-TC - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - OS 

C T TT 

pGHV-gpB DNA GAGCTGCTCT GGGTGGAAT GAGCCAGCA AGAAATCC CACAAGCGTC . 
AF-84C DNA, txt - - - CTGs C- - - - - - - GAA - - - - - - - - - G- - - - - - C CACAA- - - - C 25 

CTG TO GAA CT G C CACAA C 

pGHV-gpB DNA AGAGCATGA TTTACAATAG ACCCGTACA GCCAAAAGAA - - - - - - - - - SS 
AFL,840l NA. AG-GC-G- - - - - - - - - - - - - - - - - - - - - GCCAAAGAA AAATGACAG 52 

AG GC G T 

pGHV-gpe DNA - -AGG- - - - - - AG-ATG- v - - - - - - - - - - - - - - - - - CA - - - - - - - 72 
AF84 Ol DNA, txt AAAGGAAG ACAGCATGTG CTGATCCAAA GCTCAGGACA. AAGATA 2O2 

AGG AG ATG CA. Trr 

pGHV-gp8 DNA - - - - - CAGTC - - - - CTA - - - - -AC-TGTA TTG-G-GA - - GA- CCA- - 2O 
AF1840. DNA tict AACAGOAGCT TGCAATAAG GIGACAGCA AIGCTGTGTA TGGATTCACT 2S2 

CAG T TA A. G. A. G. G. GTA GA CA 

pGHV-gpB DNA - - - - - - - - A- - - - - - AC-CA G - - - GTCC A- - - - - - - - - - - - - - - TTAC 2. 
AF.184 Ol DNA, txt GGTGTGCAT COGATGCT GCCATGCTC AAGATTGCAG AGACCACAC 302 

A. A C G TGTCTC. A CAC 

pgHV-gpe DNA - - - - - - - - - - - - - - - - - - - - - - - - - - - - AT AAAAGT - - C - CAG-GCTTC 23S 
AF.84 Ol DNA, txt TAGCAAGGA AGGGCCATG GGAAAAGAC AAAAGAE GTAGAGAATC 352 

A. AAAAGT T AG C 

pGHV-gpB DNA TCAG- - -TGC A- - - - CGGA - GAAAAGT- - GCT- - CTC TAGACCTCCA 273 
AFA. O. CNA, txt GAGTCATGA AGATCCGT CATAGEA AGGTTGGCTC TATACCTC-A 401 

T AG TG A T G T A A GT G T CC TA ACCTC. A 

pGHV-gp8 DNA GTGACAFTA AGTTTATGAA, TGACAGTACT ATTACAAAG GGCAACTAGG 323 
AF840. DNA, txt GT--A-CA A- - - -ACG1 - TG- - - - - - - - -- - - - - - - - - - - - - - - - 4.17 

GT CA. T. A. A G. G. TT 

pGHV-gp8 DNA AGTCAATAAT GAGATTCTCT TAACCACAAC AACCGAA ACATCAGG 373 
AF1840 A.txt - G- - -ATAAA - - - - - - - - r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 423 

G AAA 

pGHV-gpB DNA AAAACACTGA GATTACTTT CAGGCAAAGA CAGACACGTA CATTTACAAA 423 
AF.84 DNA...txt - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 423 

pGHV-gpB DNA AACTAGAGC ATGAAGAC TGTGCCTTA, TCTTCGATCA CCACACAGA A 73 
AFB, NA. tc. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 423 

pgHV-gpe DNA TACATTATA GCCTAA TACACA GGAAGT, GACTTAAAG S23 
AF1840. NA, txi - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 423 

pgHV-gp8 DNA TCATTGAACT TIATACCAGG GACGAGAAGA GGCTTAGAA TGTCTTGAC 573 
AF1840. NA text - s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 423 

pGHV-gp3 DNA ATTGAAACAA TG 585 
A.B.40 DNA, txt - - - - - - - - - - - - 423 
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Figure 10 

aagttcattgaactittataccagggacgagalagaggcttagtaatgtctttgaCattgaaa 
. . . . . . . . . . . . . . . . . . . . . . . . 

aagtaatagalactatactictagaga agaga agaggatgag cactgcatttgatatagaga. 

caatgtttagg gaatatalactactatect Cagagggit CagtggCCtcagaaaggattitSC 
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 
ccatgtttagagaatacaactact acacacagagggit cactggcctg.cggaggg acttga 

tggat.ctaag caccaatagaaatcaatttgttggatgcatttgg tagt ct tatggatgatt 
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 

cagacctagotacaaacagaaat caatttgtagatgcctttggcagoctCatggacgact 

tgggtgctgttgggcagacagttgtaaatgctgtaagtggtgtggctacgctgtttagct 

tgggggtcStggggaaaacggtgttgaatgcts tag cagtgtggc.ca cact citt caget 

caattgtaa.caggatt tattaattitcattaaaaa.cccatttgg tagaatgtt 226l 
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 
ctatagtctoagg gatcatcaattitcattaaaaa.cccCtttgggggaatgtt 18960 

Expect = 7e-16 
(764), Positives a lil 7 / 52 (76) 

tggtgtcgtgagoagcatagagctgctctggtgtggaatgagcticagoaagattaatcCC 
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 

tggtgc.cgtgag cagcaccgagcct Ctct catgtggaacgagctaa.gcaaaat CaacCCt 

acaag.cgtcatgag catgatttacaatag accc.gitat cagccaaaagaataggagatgtc. 
| | | | | | | | | || | | | | | | | | | | | | | | | | | | 
accag tetgatgagctictatatacggg.cggCC age atctg.cCaaaagaattggagatgtg 

att toagtctictaactg tattgttgg taga cca. 1649 

attatctgtctotcactgttgttggtggtggacca 18345 
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GAMMA HERPESVIRUS DNA AND 
METHODS OF USE 

This application is a divisional of U.S. application Ser. 
No. 09/612,204, filed 7 Jul. 2000, and claims the benefit of 
U.S. Provisional Application No. 60/168,532, filed 2 Dec. 
1999, and U.S. Provisional Application No. 60/142,736, 
filed 8 Jul. 1999, the disclosures of which are hereby 
incorporated by reference in their entirety. 

FIELD OF THE INVENTION 

The present invention relates to newly identified 
polynucleotides, polypeptides, and fragments thereof 
encoded by porcine gamma-herpesvirus Sequences, and 
methods of using the porcine gamma-herpesvirus nucleic 
acids and polypeptides. 

BACKGROUND OF THE INVENTION 

Organ procurement currently poses one of the major 
problems in Solid organ transplantation, Since the number of 
patients requiring transplants far exceeds the number of 
organs available. One means of eliminating the shortage of 
donor organs for allotransplantation is to develop the tech 
nologies required to transplant non-human organs into 
humans, i.e., Xenotransplantation. The development of clini 
cal Xenotransplantation will also allow for the transplanta 
tion of non-human cells and tissues. 

A potential problem lies in the fact that human and animal 
organs may be of very different size, depending on the 
Species Serving as donor, and on the possibility of infection 
due to microorganisms present in the donor tissues and 
having an ability to infect humans. Consequently, one Strain 
of the domesticated pig, denoted miniature Swine (SuS 
Scrofa), appears Suitable for Such transplants because of its 
Similar size to humans (see below). Furthermore, any use of 
pigs as organ donors in Xenotransplantation would obviate 
problems associated with the consideration of non-human 
primates as donors. Xenografts from non-human primates, 
for example, present considerable risk of transmission of 
pathogens and the consequent development of emerging 
infections. In addition, Several pathogens that cause disease 
are known to infect both humans and non-human primates, 
for example, in the transmission of HIV from the chimpan 
Zee to humans. Furthermore, chimpanzees and orangutans, 
the closest non-human primates phylogenetically, are endan 
gered species and far too rare to be considered for organ 
transplantation purposes. Baboons are too small to be an 
appropriate donor for most organ transplants. Even the 
largest baboons weigh less than 40 kg. In addition, the 
gestation times and productivity of primates would not allow 
a commercially significant generation of Source animals. 
The physiology of many organ Systems of pigs has been 

shown to be highly Similar to the human counterparts 
(Sachs, D. H. (1994) Veterinary Immunology & Immunopa 
thology 43:185-191). Thus, the miniature Swine offers 
numerous advantages as potential Xenograft donors. They 
achieve adult weights of approximately 100-150 kg, a size 
that is more compatible to human weights than that of the 
domestic pig, which reaches weights of over 500 kg. 
Through a Selective breeding program over the past 20 
years, partially inbred, miniature Swine have been produced 
(Sachs et al. (1976) Transplantation 22:559–567; Sachs, D. 
H. (1992) In Swine as models in biomedical research, eds M. 
Swindle, D. Moody, and L. Phillips, pp. 3-15. Ames Iowa 
State Univ. Press; Sachs, (1994) Veterinary Immunology & 
Immunopathology 43:185-191). This breeding program has 
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resulted in herds of animals that are genetically well char 
acterized and inbred at the major histocompatibility complex 
(MHC). These animals have been used in large animal 
model Studies for many years and have, like their domestic 
counterparts, very favorable breeding characteristics for 
being used as donors of organs in Xenotransplantation. 
A central concern regarding Xenotransplantation is the 

risk of Xenosis, infection by organisms transferred with the 
Xenograft into both the transplant recipient and the general 
population. In particular, “emerging infections' caused by 
new and previously unknown infectious agents with altered 
pathogenicity, have to be considered as a potential risk 
asSociated with Xenotransplantation. The risk of Viral infec 
tion is increased in transplantation by the presence of factors 
commonly associated with Viral activation, e.g., immune 
Suppression, graft-Versus-host disease, graft rejection, Viral 
co-infection, and cytotoxic therapies. 

Herpesviruses are the causative agents of many diseases 
that share a commonality of latency and recurrent infections. 
Herpesviruses may persist for years in a dormant State and 
become reactivated after later provocation. While the herp 
eSviruses are widely separated in terms of genomic Sequence 
and proteins, many are similar in terms of Virion Structure 
and genome organization. Herpesvirus represents a DNA 
Virus family containing a central icosahedral core of double 
stranded DNA. There is a lipoprotein envelope that is 
trilaminar and 100-200 nm in diameter and a nucleus that is 
30-43 nm in diameter. The genome size is large, up to 235 
kbp DNA. Based upon the structural and morphological 
features, the herpesvirus family is divided into three main 
families: alpha, beta, and gamma. Examples of alpha herp 
esviruses are herpes simplex and varicella Zoster, examples 
of beta herpesviruses are cytomegalovirus and human her 
pesvirus 6 while examples of gamma-herpesviruses are 
Epstein Barr virus and human herpesvirus 8. 

Prior to this invention, members of three porcine herpes 
Virus families had been identified, namely of the alpha, beta, 
and gamma-herpesvirus families. Suid herpesvirus 1 
(SHV1), which causes pseudorabies (PRV) in pigs, is an 
alpha-herpesvirus and results in neonatal death of piglets, 
and can be eradicated by vaccination. The glycoprotein II 
gene of SHV1 is reportedly closely related to the gpB gene 
of other herpesviruses (Robbins et al. (1987) J. Virology. 
61:2691-2701). Suid herpesvirus 2 (SHV2), also known as 
pig cytomegalovirus (pCMV), is found in the respiratory 
tract of pigs and causes atopic rhinitis, abortion, or neonatal 
piglet losses. Only the DNA polymerase gene of SHV2 has 
been reported (Genbank Accession Number AJ222640). 
Detection of two novel porcine herpesviruses with high 
Similarity to other gamma-herpesviruses were recently 
reported (Ehlers et al. (1999) J. General Virology, 
80:971-978), wherein the sequence of the DNA polymerase 
gene was reported (Genbank Accession Numbers AF118399 
and AF118401). 

Subsequent examination, as disclosed herein, of pigs for 
the presence of a gamma-herpesvirus by PCR methods 
designed to amplify the DNA regions encoding all or part of 
the glycoprotein B (gp3) envelope molecule has resulted in 
the detection of Sequence Similarity to other known gamma 
herpesviruses. 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide isolated 
polynucleotide Sequences encoding a polypeptide that cor 
responds to a novel porcine gamma-herpesvirus glycopro 
tein B, herein called pCHV-gpB. Such sequences may be 
derived from genomic DNA. 
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It is another object of the present invention to provide 
immunogenically active fragments and Segments of Said 
polynucleotide for use as probes in the detection of Similar 
Sequences in related organisms. 
A further object of this invention is to use the polypeptides 

and fragments thereof of the invention to provide a vaccine 
against porcine gamma-herpesvirus organisms, which vac 
cine is useful to protect a pig from productive proliferation 
of this, or related, gamma-herpesvirus organisms. 
A still further object of the present invention is to provide 

antibodies that are capable of binding to an epitope on the 
porcine gamma-herpesvirus gp3 polypeptides, and 
fragments, of the invention. Such antibodies are useful for 
diagnosis of the presence of pCHV-gpB polypeptides or as 
part of a vaccination program. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the alignment of Glycoprotein-B (gpB) 
protein Sequences from Several known gamma 
herpesviruses. The following gamma-herpesviruses were 
used for the analysis: human herpesvirus 8 (HHV8PEP; 
Genbank accession number AF092928), rhesus monkey 
rhadinovirus (RHESRHADPEP; Genbank accession num 
ber AF029302), murine herpesvirus 68 (MURH68PEP; 
Genbank accession number U97553), bovine herpesvirus 4 
(BOVINEH4PEP; Genbank accession number Z15044), 
ateline herpesvirus 3 (ATELINEH3PEP; Genbank accession 
number AF083424), herpesvirus saimiri (SAIMIRIPEP; 
Genbank accession number X64346), equine herpesvirus 2 
(EQH2PEP; Genbank accession number U20824), Epstein 
Barr virus (EBVPEP; Genbank accession number VO1555), 
Alcelaphine herpesvirus 1 (ALCELPEP; Genbank accession 
number AF005370), and equine herpesvirus 5 (EQH5PEP; 
Genbank accession number AF050671). Degenerate primers 
were designed for conserved regions (underlined) along with 
specific primers for Epstein-Barr Virus (EBV) for control 
and optimization purposes. Such Sequences are continued 
through FIGS. 1(a), 1(b) and 1(c). 

FIG. 2 shows the DNA sequence of the pGHV-gpB gene 
(SEQ ID NO. 23) that encodes a gamma-herpesvirus gpB 
polypeptide of the present invention. A fragment of this is 
shown as SEO ID NO: 1. 

FIG. 3 shows the deduced polypeptide sequence of the 
pGHV-gpB cDNA shown in FIG. 2 (SEQ ID NO: 24). The 
amino acids of the Sequence are represented by Standard 
one-letter codes. A fragment of this is shown as SEQID NO: 
2. 

FIG. 4 shows a comparison of the nucleic acid Sequences 
of pCHV-gpB and SHV1 and is therefore an illustration of 
the nucleic acid sequence identity between SEQ ID NO: 1 (a 
portion of the sequence of FIG. 2) and a portion of Suid 
herpesvirus 1 (SHV1, Genbank accession number M17321 
nucleotides 641–1300). Row 1 (pGHV-gpB DNA) of the 
compared sequences is SEQ ID NO: 1 (a portion of the 
sequence of FIG. 2), row 2 is SHV1 (pGHV1 in the figure), 
nucleotides 641-1300, and row 3 indicates the nucleotides 
that show identity. Dashes indicate gaps that were inserted 
in the alignment process to maximize Sequence identity. 

FIG. 5 is a comparison of the protein Sequences of 
pGHV-gpB and SHV1 and thus an illustration of the identity 
between the deduced amino acid sequence of SEQ ID NO: 
2 (a portion of the sequence of FIG. 3) and SHV1. The 
amino acids of the Sequence are represented by Standard 
one-letter codes. 
Row 1 of the compared sequences is SEQ ID NO: 2, row 

2 is the amino acid sequence of SHV1 (pGHV1; amino acids 
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491-850) and row 3 indicates the amino acids that show 
identity. Dashes indicate gaps that were inserted in the 
alignment process to maximize Sequence identity. 

FIG. 6 is a comparison of the nucleic acid Sequences of 
pGHV-gpB and SHV2 and illustrates the nucleic acid 
sequence identity between SEQ ID NO: 1 and a portion of 
Suid herpesvirus 1 (SHV2, Genbank accession number 
AJ222640). Row 1 of the compared sequences is SEQ ID 
NO: 1, row 2 is SHV2, and row 3 indicates the nucleotides 
that show identity. Dashes indicate gaps that were inserted 
in the alignment process to maximize Sequence identity. 

FIG. 7 shows a comparison of the protein Sequences of 
pGHV-gpB and SHV2 and illustrates the identity between 
the deduced amino acid sequence of SEQ ID NO: 2 and that 
of SHV2. The amino acids are represented by standard 
one-letter codes. Row 1 of the compared Sequences is SEQ 
ID NO: 2, row 2 is the amino acid sequence of SHV2, and 
row 3 indicates the amino acids that show identity. Dashes 
indicate gaps that were inserted in the alignment process to 
maximize Sequence identity. 

FIG. 8 is an illustration of the nucleic acid sequence 
identity between SEQ ID NO:1 and a portion of the porcine 
gamma-herpesvirus polymerase (AF118399). Row 1 of the 
compared sequences is SEQ ID NO:1, row 2 is AF118399 
and row 3 indicates the nucleotides that show identity. 
Dashes indicate gaps that were inserted into the alignment 
process to maximize Sequence identity. 

FIG. 9 is an illustration of the nucleic acid sequence 
identity between SEQ ID NO:1 and a portion of the porcine 
gamma-herpesvirus polymerase (AF118401). Row 1 of the 
compared sequences is SEQ ID NO:1, row 2 is AF118401 
and row 3 indicates the nucleotides that show identity. 
Dashes indicate gaps that were inserted into the alignment 
process to maximize Sequence identity. 

FIG. 10 shows a Blast 2 sequence comparison of the 
nucleic acid Sequence of pGHV-gpB and Acelaphine herp 
esvirus (GenBank Accession No. AF005370). The vertical 
lines indicate matches between the two Sequences. The 
upper “Query' Sequence represents the gp3 nucleotide 
Sequence while the lower “Subject Sequence is the Acela 
phine herpesvirus Sequence. The numbers for the upper 
Sequence correspond to the residue numbers shown for the 
sequence of FIG. 2 (SEQ ID NO. 23). About 76% of the 
residues matched. 

FIGS. 11(a) and (b) show a comparison of the protein 
Sequences of pGHV-gpB and Acelaphine herpesvirus 
(GenBank Accession No. gi/2337975 (AFOO5370). The 
amino acids of these Sequences are represented by the 
Standard one-letter codes. Row 1 (query) of the compared 
sequences is the pGHV-gpB while the lower row (the 
“Subject” sequence) is the Acelaphine herpesvirus sequence. 
The numbers for the upper row correspond to the residue 
numbers shown in FIG. 3 (SEQ ID NO: 24). 

DETAILED DESCRIPTION OF THE 
INVENTION 

In accordance with one aspect of the present invention, 
there is disclosed herein an isolated polynucleotide which 
encodes the polypeptide comprising the amino acid 
sequence of SEQ ID NO: 24, corresponding to the gpB 
envelope protein of porcine gamma herpesvirus. Also dis 
closed are fragments of these polynucleotide and polypep 
tide sequences, especially that of SEQ ID NO:1 
(polynucleotide) and SEQ ID NO:2 (polypeptide). 

Polynucleotide Sequences of the present invention have 
been isolated from genomic DNA of miniature Swine. These 
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Sequences Show only low Sequence Similarity with other 
known porcine herpesvirus sequences (SHV1 and SHV2 and 
gamma-herpesvirus polymerase gene), including the 
Sequences corresponding to Genbank Accession Numbers 
M17321, AJ222640, AF118399 and AF118401, respec 
tively. 

In accordance with a further aspect of the present inven 
tion the nucleic acid sequences of SEQID NO: 23, including 
fragments thereof, may be utilized under Stringent hybrid 
ization conditions to isolate from porcine tissue by proce 
dures known in the art, DNA sequences corresponding to 
porcine gamma-herpesvirus gp3 regions and for complete 
porcine gamma-herpesvirus Sequences. 

Fragments of the polynucleotide Sequences of the present 
invention were used as hybridization probes for a cDNA or 
DNA library to isolate the full-length gamma-herpesvirus 
Sequence or fragments thereof. Such fragments also find use 
as probes in identifying other similar Sequences of related 
organisms. Thus, the present invention further provides an 
isolated porcine gamma-herpesvirus polynucleotide frag 
ment that is capable of Stringently hybridizing to a porcine 
gamma-herpesvirus polynucleotide Sequence. In this 
manner, the present invention provides probes and/or prim 
erS for use in eX Vivo porcine gamma-herpesvirus detection 
Studies. Typical detection methods involve use of the poly 
merase chain reaction, Sequence analysis, and hybridization 
techniques. Thus, the present invention also provides pCHV 
gpB Specific oligonucleotide probes and primerS. 

The present invention further relates to a method of 
detecting the presence of gamma herpesvirus in a Sample 
comprising detecting the presence in said Sample of a 
polynucleotide having a Sequence at least 80%, preferably at 
least 90%, most preferably 95% identical to a sequence 
encoding a polypeptide of the present invention. Said 
Sample may be blood or other tissue sample. The presence 
of a polypeptide, or immunogenic fragments thereof, of the 
present invention may also be detected in Such Samples. 

In addition, the present invention also relates to an iso 
lated nucleic acid probe comprising an oligonucleotide 
whose Sequence is at least 95% identical to a fragment, 
portion or Segment of a polynucleotide encoding a polypep 
tide of the present invention. Such oligonucleotide probe 
may be either a DNA (i.e., a polydeoxyribonucleotide) or an 
RNA (i.e., a polyribonucleotide). In a preferred 
embodiment, Said oligonucleotide probe and Said fragment 
have the same Sequence. 

In a particular embodiment, Said isolated nucleic acid 
probe will comprise an oligonucleotide that is at least 15 
nucleotides in length, preferably at least 30 nucleotides in 
length, most preferably at least 60 nucleotides in length, and 
especially where said probe is at least 100 nucleotides in 
length. Such probes commonly hybridize to Said oligonucle 
otides under stringent conditions, as defined herein. SEQ ID 
NO: 1. In another specific embodiment, the isolated nucleic 
acid probe oligonucleotide has the sequence of SEQ ID NO: 
1. 

In a separate embodiment, the isolated nucleic acid probe 
oligonucleotide of the present invention has a Sequence at 
least 95% identical to the sequence, and is preferably 
identical to a Sequence, Selected from the group consisting 
of the sequences of SEQ ID NO: 25, 26, 27, 28, 29, 30, 31, 
32, 33, 34, 35, and 36. 

The method of the present invention also provides a 
means wherein the polynucleotide coding for gpB protein is 
detected using a probe as disclosed herein. Useful probes 
also include oligonucleotides whose Sequence is Selected 
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from the group consisting of SEQID NO: 25, 26, 27, 28, 29, 
30, 31, 32, 33, 34, 35, and 36. 

Porcine gamma-herpesvirus Specific oligonucleotides can 
be detected and/or prepared from the porcine gamma 
herpesvirus gp3 Sequence of the present invention and can 
be Synthesized according to known techniques. They will 
have Substantial sequence identity (e.g., at least 75%, pref 
erably at least 90%, most preferably at least 95%, and most 
especially 100% sequence identity) with one of the strands 
(either plus or minus) shown herein (SEQID NO: 23, which 
shows the Sense, or plus, or coding, or anti-template Strand) 
or an RNA equivalent, or with part of Such a Strand, or with 
a complement thereof. 
The present invention further relates to isolated poly 

nucleotides having at least 75% identity to the nucleotide 
sequence of SEQ ID NO: 23, preferably at least 90% 
sequence identity thereto, most preferably at least 95% 
Sequence identity thereto, with the preferred embodiment 
being an isolated polynucleotide comprising the nucleotide 
sequence of SEQ ID NO. 23. 

Likewise, polypeptides comprising the peptides encoded 
by porcine gamma-herpesvirus Sequences are useful for 
generating antibodies to detect the presence of gamma 
herpesvirus polypeptides when they are expressed in porcine 
tissues. Most useful is the polypeptide sequence of SEQ ID 
NO:24 (gpB protein) as well as immunogenically active 
fragments thereof (for example, the fragment whose 
sequence is that of SEQ ID NO: 2). 
The present invention also relates to fragments, portions 

and Segments of the polynucleotides and polypeptides dis 
closed herein, especially where said fragments, portions or 
Segments are useful as probes (in the case of 
polynucleotides) or have immunogenic activity (in the case 
of polypeptides). Polypeptides of the present invention 
include fragments having at least 30, preferably at least 50, 
and most preferably at least 70 amino acid residues in 
common with some portion of the sequence of SEQ ID NO: 
24. 

“Polynucleotide Sequences” as used herein refers to a 
chain of nucleotides Such as deoxyribose nucleic acid 
(DNA) and transcription products thereof, such as RNA. 
The polynucleotides of the present invention include DNA, 
which includes cDNA, genomic DNA, non-genomic DNA, 
and synthetic DNA, and RNA, such as mRNA present in 
infected cells. 
The term "oligonucleotide' encompasses nucleotides of 

preferably at least 15 bases (e.g. 15 bases to 600 bases) in 
length, more preferably 15 bases to 50 bases and most 
preferably 15 bases to 100 bases. 
The term “gene” means the segment of DNA involved in 

producing a polypeptide chain; it includes regions preceding 
and following the coding region (leader and trailer 
Sequences) as well as intervening sequences (introns) 
between individual coding segments (exons). 

“Stringent hybridization” or “hybridization under strin 
gent conditions' means hybridization that can be effected at 
a temperature of between 50° C. and 70° C. in 2XSSC 
(1xSSC is 17.5 g NaCl, 8.8g of sodium citrate in 800 ml of 
HO, the pH is adjusted to 7.4 with NaOH and the volume 
adjusted to one liter), containing 0.1% Sodium dodecyl 
sulfate (SDS). In a most preferred embodiment, the sample 
and probes are sufficiently similar that the hybridization is 
unaffected by treatment with 0.1XSSC and 0.1% SDS at 65° 
C. Gamma-herpesvirus gp3 Specific oligonucleotides can be 
designed to specifically hybridize to gamma-herpesvirus 
Specific nucleic acids. They can also be Synthesized by 
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known techniques and used as primers in PCR (i.e., poly 
merase chain reaction), or sequencing reactions, or as probes 
in hybridizations designed to detect the presence of gamma 
herpesvirus material in a Sample. The oligonucleotides may 
be labeled by suitable labels known in the art, such as 
radioactive labels, chemiluminescent labels or fluorescent 
labels and the like. 

In accordance with the present invention, the term “Per 
cent Identity” or “Percent Identical”, when referring to a 
Sequence, means that a Sequence is compared to a claimed 
or described Sequence after alignment of the Sequence to be 
compared (the “Compared Sequence”) with the described or 
claimed Sequence (the “Reference Sequence”). The percent 
identity is then determined according to the following for 
mula: 

Percent Identity=1001-(CIR) 

wherein C is the number of differences between the Refer 
ence Sequence and the Compared Sequence over the length 
of alignment between the Reference Sequence and the 
Compared Sequence wherein (i) each nucleotide or amino 
acid in the Reference Sequence that does not have a corre 
sponding aligned nucleotide or amino acid in the Compared 
Sequence and (ii) each gap in the Reference Sequence and 
(iii) each aligned nucleotide or amino acid in the Reference 
Sequence that is different from an aligned nucleotide or 
amino acid in the Compared Sequence, constitutes a differ 
ence; and R is the number of nucleotides or amino acids in 
the Reference Sequence over the length of the alignment 
with the Compared Sequence with any gap created in the 
Reference Sequence also being counted as a nucleotide or 
amino acid. If an alignment exists between the Compared 
Sequence and the Reference Sequence for which the Percent 
Identity as calculated above is about equal to or greater than 
a specified minimum Percent Identity then the Compared 
Sequence has the Specified minimum Percent Identity to the 
Reference Sequence even though alignments may exist in 
which the hereinabove calculated Percent Identity is less 
than the specific Percent Identity. 

Typically, the melting temperature (T) of an oligonucle 
otide less than 30 nucleotides may be calculated according 
to the formula: 

where N=Chain Length (i.e., number of base pairs) 
The present invention also relates to vectors that include 

the novel polynucleotides (including fragments, segments 
and portions thereof, as defined below) disclosed herein, 
host cells which are genetically engineered with or without 
vectors of the invention to contain Said polynucleotides and 
express Said polypeptides, and the Synthesis of polypeptides 
of the invention by recombinant techniqueS or by direct 
chemical Synthesis. 
AS used herein, the terms "portion,” “segment,” and 

"fragment,” when used in relation to polypeptides, refer to 
a continuous Sequence of residues, Such as amino acid 
residues, which Sequence forms a Subset of a larger 
Sequence. For example, if a polypeptide were Subjected to 
treatment with any of the common endopeptidases, Such as 
trypsin or chymotrypsin, the oligopeptides resulting from 
Such treatment would represent portions, Segments or frag 
ments of the Starting polypeptide. When used in relation to 
a polynucleotides, Such terms refer to the products produced 
by treatment of Said polynucleotides with any of the com 
mon endonucleases or exonucleases. 
A polypeptide of the present invention may be a naturally 

purified product, or a product of chemical Synthetic 
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8 
procedures, or produced by recombinant techniques from a 
prokaryotic or eukaryotic host (for example, by bacterial, 
yeast, higher plant, insect and mammalian cells in culture). 
Depending upon the host employed in a recombinant pro 
duction procedure, the polypeptides of the present invention 
may be glycosylated or may be non-glycosylated. Polypep 
tides of the invention may also include an initial methionine 
amino acid residue. 
The present invention further relates to a polypeptide 

which comprises the deduced amino acid Sequence of SEQ 
ID NO: 24, as well as fragments thereof. Preferred are 
fragments comprising 25 or more consecutive amino acids, 
more preferred are fragments are fragments with at least 40 
amino acids and even more preferred are fragments com 
prising 50 or more amino acids of the polypeptide of SEQ 
ID NO: 24. A preferred embodiment is the sequence of SEQ 
ID NO: 2. 
The present invention further relates to variants of the 

disclosed polynucleotides which encode fragments, includ 
ing analogs and derivatives, of the polypeptide comprising 
the amino acid sequence of SEQ ID NO: 24. Such variants 
may be naturally occurring allelic variants of the polynucle 
otides or may be non-naturally occurring (for example, 
variants produced by mutagenesis techniques). 

Additional preferred embodiments include polynucle 
otides encoding gamma herpesvirus polypeptide variants, 
analogs, derivatives and fragments, and variants, analogs 
and derivatives of the fragments, which comprise the amino 
acid sequence of SEQID NO:2 in which one or more of the 
amino acids have optionally been replaced So long as Said 
polypeptide still retains at least 80% identity with the amino 
acid sequence of SEQ ID NO 24, more preferably 90% 
Sequence identity there with, most preferably 95% sequence 
identity there with and most especially being identical to the 
sequence of SEQ ID NO: 24, regardless of whether such 
Sequence identities are achieved through addition, deletion, 
or Substitution of amino acid residues. 

Especially preferred among these are conservative 
Substitutions, additions and deletions, which do not alter the 
properties and activities of the gamma herpesvirus gp3 
polypeptide. Also especially preferred are conservative Sub 
Stitutions. Most highly preferred are mature polypeptides 
comprising the amino acid Sequence Set forth in SEQ ID 
NO: 24 without Substitutions. 

Thus, the present invention includes polynucleotides 
encoding polypeptides comprising the Sequence of SEQ ID 
NO: 24 as well as variants of such polynucleotides which 
variants encode a fragment, derivative or analog of the 
polypeptides set forth in SEQ ID NO: 24. Such nucleotide 
variants include deletion variants, Substitution variants and 
addition or insertion variants. 
AS hereinabove indicated, the polynucleotides may have 

a coding Sequence which is a naturally occurring allelic 
variant of the coding Sequences comprising the coding 
portion of the polynucleotide sequence shown in FIG. 2 (of 
SEQ ID NO. 23). As known in the art, an allelic variant is 
an alternate form of a polynucleotide Sequence which may 
have a Substitution, deletion or addition of one or more 
nucleotides, which does not Substantially alter the function 
of the encoded polypeptide. 
The present invention also encompasses polynucleotides 

which may be fused in the same reading frame to a poly 
nucleotide Sequence which aids in expression and Secretion 
of a polypeptide from a host cell, for example, a leader 
Sequence which functions as a Secretory or Signal Sequence 
for controlling transport of a polypeptide from the cell. The 
polypeptide having a leader Sequence is a pre-protein and 
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may have the leader Sequence cleaved by the host cell to 
form the Secreted form of the polypeptide. 

The polynucleotides of the present invention may also 
have the coding Sequence fused in frame to a marker 
Sequence which allows for purification of the polypeptides 
of the present invention. The marker Sequence may be a 
hexa-histidine tag Supplied by a pCE-9 vector to provide for 
purification of the mature polypeptides fused to the marker 
in the case of a bacterial host, or, for example, the marker 
Sequence may be a hemagglutinin (HA) tag when a mam 
malian host, e.g. COS7 cells, is used. The HA tag corre 
sponds to an epitope derived from the influenza hemagglu 
tinin protein (Wilson, I., et al. 1984. Cell 37:767). 

The terms “derivative” and “analog” when referring to the 
polypeptides comprising the polypeptide as Set forth in SEQ 
ID NO:24, means polypeptides which retain essentially the 
Same biological function or activity as Such polypeptides. 
Thus, an analog includes a pre-protein which can be Secreted 
following cleavage of the pre-protein portion to produce an 
Secretable polypeptide. 

The polypeptides of the present invention may be recom 
binant polypeptides, natural polypeptides or Synthetic 
polypeptides, preferably recombinant polypeptides. 

The fragment, derivative or analog of the polypeptides 
comprising the amino acid Sequence Set forth in SEQ ID 
NO: 24 may be one in which one or more of the amino acid 
residues are Substituted with a conserved or non-conserved 
amino acid residue (preferably a conserved amino acid 
residue) and Such Substituted amino acid residue may or may 
not be one encoded by the genetic code, or (ii) one in which 
one or more of the amino acid residues includes a Substituent 
group, or (iii) one in which the mature polypeptide is fused 
with another compound, Such as a compound to increase the 
half-life of the polypeptide (for example, polyethylene 
glycol), or (iv) one in which the additional amino acids are 
fused to the polypeptide, Such as a leader or Secretory 
Sequence or a sequence which is employed for purification 
of the mature polypeptide or a pre-protein Sequence. Such 
fragments, derivatives and analogs are deemed to be within 
the Scope of those skilled in the art from the teachings 
herein. 

The polypeptides and polynucleotides of the present 
invention are preferably provided in an isolated form, and 
preferably are purified to homogeneity. 

The term "isolated” means that the material is removed 
from its original environment (e.g., the natural environment 
if it is naturally occurring). For example, a naturally occur 
ring polynucleotide or polypeptide present in a living animal 
is not isolated, but the same polynucleotide or polypeptide, 
Separated from Some or all of the coexisting materials in the 
natural System, is isolated. Such polynucleotides could be 
part of a vector and/or Such polynucleotides or polypeptides 
could be part of a composition, and Still be isolated in that 
Such vector or composition is not part of its natural envi 
rOnment. 

The polypeptides of the present invention include 
polypeptides comprising the polypeptide of SEQID NO:2 or 
a fragment thereof, which fragment may be all or a portion 
of the polypeptide of SEQ ID NO:2, as well as polypeptides 
which have at least 80% similarity to such polypeptides, 
preferably at least 90% similarity, more preferably at least 
95% similarity, and most preferably are identical to polypep 
tides comprising the amino acid sequence of SEQ ID NO:2 
and include portions or fragments of Such polypeptides with 
Such portion or fragment comprising at least 30 amino acids, 
preferably at least 40 amino acids and most preferably at 
least 50 amino acids. Preferred embodiments are fragments 
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10 
comprising 30 or more consecutive amino acids, more 
preferred are fragments with at least 40 amino acids and 
even more preferred are fragments comprising 50 or more 
amino acids of the polypeptide of SEQ ID NO:24, such as 
SEQ ID NO: 2 (which corresponds to residue numbers 
484–678 of SEQ ID NO: 24 (shown in FIG. 3). 
As known in the art “similarity” between two polypep 

tides is determined by comparing the amino acid Sequence 
and its conserved amino acid Substitutes of one polypeptide 
to the Sequence of a Second polypeptide. For Such a 
determination, two amino acid Sequences are compared 
along a stretch of their Sequences, any gap (or gaps) intro 
duced in one Sequence to improve the alignment and Simi 
larity to the other Sequences is counted as Spaces of dis 
Similarity equal to the number of amino acids corresponding 
to the gap which are present in the Second Sequence, and the 
total number of similar amino acids are divided by the total 
number of amino acids present in the comparison area which 
counts the Spaces of gaps as part of the comparison area. 

Fragments or portions of the polypeptides of the present 
invention may be employed for producing the corresponding 
full-length polypeptide by peptide Synthesis, therefore, the 
fragments may be employed as intermediates for producing 
the full-length polypeptides. Fragments or portions of the 
polynucleotides of the present invention may be used to 
Synthesize full-length polynucleotides of the present inven 
tion. 
The present invention also relates to vectors which 

include polynucleotides, and fragments thereof, of the 
present invention, host cells which are genetically engi 
neered with vectors of the invention and the production of 
polypeptides of the invention by recombinant techniques. 

Host cells are genetically engineered (transduced or trans 
formed or transfected) with the vectors of the invention 
which may be, for example, a cloning vector or an expres 
Sion vector. The vector may be, for example, in the form of 
a plasmid, a viral particle, a phage, etc. The engineered host 
cells can be cultured in conventional nutrient media modi 
fied as appropriate for activating promoters, Selecting trans 
formants or amplifying the genes. The culture conditions, 
Such as temperature, pH and the like, are those previously 
used with the host cell selected for expression, and will be 
apparent to the ordinarily skilled artisan. 
The polynucleotides of the present invention may be 

employed for producing polypeptides by recombinant tech 
niques. Thus, for example, the polynucleotide may be 
included in any one of a variety of expression vectors for 
expressing a polypeptide. Such vectors include 
chromosomal, nonchromosomal and Synthetic DNA 
Sequences, e.g., derivatives of SV40; bacterial plasmids, 
phage DNA; baculovirus; yeast plasmids, Vectors derived 
from combinations of plasmids and phage DNA, viral DNA 
Such as Vaccinia, adenovirus, fowl pox virus, and pseudo 
rabies. However, any other vector may be used as long as it 
is replicable and viable in the host. 
The appropriate DNA sequence may be inserted into the 

vector by a variety of procedures. In general, the DNA 
Sequence is inserted into an appropriate restriction endonu 
clease site(s) by procedures known in the art. Such proce 
dures and others are deemed to be within the Scope of those 
skilled in the art. 
The DNA sequence in the expression vector is operatively 

linked to an appropriate expression control sequence(s) 
(promoter) to direct mRNA synthesis. AS representative 
examples of Such promoters, there may be mentioned: LTR 
or SV40 promoter, the E. coli. lac or trp, the phage lambda 
PL promoter and other promoters known to control expres 
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Sion of genes in prokaryotic or eukaryotic cells or their 
Viruses. The expression vector also contains a ribosome 
binding site for translation initiation and a transcription 
terminator. The vector may also include appropriate 
Sequences for amplifying expression. 

In addition, the expression vectors preferably contain one 
or more Selectable marker genes to provide a phenotypic 
trait for selection of transformed host cells such as dihydro 
folate reductase or neomycin resistance for eukaryotic cell 
culture, or Such as tetracycline or amplicillin resistance in E. 
coli. 

The vector containing the appropriate DNA sequence as 
hereinabove described, as well as an appropriate promoter or 
control Sequence, may be employed to transform an appro 
priate host to permit the host to express the protein. 
AS representative examples of appropriate hosts, there 

may be mentioned: bacterial cells, Such as E. coli, 
Streptomyces, Salmonella typhimurium; fungal cells, Such as 
yeast; insect cells such as Drosophila S2 and Spodoptera Sf9 
animal cells Such as CHO, COS or Bowes melanoma; 
adenoviruses, plant cells, etc. The Selection of an appropri 
ate host is deemed to be within the scope of those skilled in 
the art from the teachings herein. 
More particularly, the present invention relates to recom 

binant constructs comprising one or more of the Sequences 
as broadly described above. The constructs comprise a 
vector, Such as a plasmid or viral vector, into which a 
Sequence of the invention has been inserted, in a forward or 
reverse orientation. In a preferred aspect of this 
embodiment, the construct further compriseS regulatory 
Sequences, including, for example, a promoter, operably 
linked to the Sequence. Large numbers of Suitable vectors 
and promoters are known to those of skill in the art, and are 
commercially available. The following vectors are provided 
by way of example. Bacterial: pCE70, pCE60, pGE-9 
(Qiagen), pBS, pID10, phagescript, psiX174, pBlueScript 
SK, pBSKS, pNH8A, pNH16a, pNH18A, pNH46A 
(Stratagene); pTRC99a, pKK2233, pKK233-3, pIDR540, 
pRIT5 (Pharmacia). Eukaryotic: pWLNEO, pSV2CAT, 
pOG44, pXT1, pSG (Stratagene) pSVK3, pBPV, pMSG, 
pSVL (Pharmacia). However, any other plasmid or vector 
may be used as long as they are replicable and viable in the 
host. Baculovirus Systems are especially useful in practicing 
the present invention. 

Promoter regions can be Selected from any desired gene 
using CAT (chloramphenicol transferase) vectors or other 
vectors with Selectable markers. Two appropriate Vdctors are 
pKK232-8 and pCM7. Particular named bacterial promoters 
include lacl, lacZ, T3, T7, gpt, lambda PRI PL and trp. 
Eukaryotic promoters include CMV immediate early, HSV 
thymidine kinase, early and late SV40, LTRs from 
retrovirus, and mouse metallothionein-l. Selection of the 
appropriate vector and promoter is well within the level of 
ordinary skill in the art. 

In a further embodiment, the present invention relates to 
host cells containing the above-described constructs. The 
host cell can be a higher eukaryotic cell, Such as a mam 
malian cell, or a lower eukaryotic cell, Such as a yeast cell, 
or the host cell can be a prokaryotic cell, Such as a bacterial 
cell. Introduction of the construct into the host cell can be 
effected by calcium phosphate transfection, DEAE Dextran 
mediated transfection, or electroporation (Davis, L., Dibner, 
M., Battey, I., Basic Methods in Molecular Biology, (1986)). 

The constructs in host cells can be used in a conventional 
manner to produce the gene products encoded by the recom 
binant Sequences. Alternatively, the polypeptides of the 
invention can be Synthetically produced by conventional 
peptide Synthesizers. 
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Mature proteins can be expressed in mammalian cells, 

yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation Systems can also be 
employed to produce Such proteins using RNAS derived 
from the DNA constructs of the present invention. Appro 
priate cloning and expression vectors for use with prokary 
otic and eukaryotic hosts are described by Sambrook, et al., 
Molecular Cloning: A Laboratory Manual, Second Edition, 
Cold Spring Harbor, N.Y., (1989), the disclosure of which is 
hereby incorporated by reference. 

Transcription of the DNA encoding the polypeptides of 
the present invention by higher eukaryotes is increased by 
inserting an enhancer Sequence into the vector. Enhancers 
are cis-acting elements of DNA, usually about from 10 to 
300 bp that act on a promoter to increase its transcription. 
Examples include the SV40 enhancer on the late side of the 
replication origin bp 100 to 270, a cytomegalovirus early 
promoter enhancer, the polyoma enhancer on the late side of 
the replication origin, and adenovirus enhancers. 

Generally, recombinant expression vectors will include 
origins of replication and Selectable markers permitting 
transformation of the host cell, e.g., the amplicillin resistance 
gene of E. coli and S. cerevisiae TRP1 gene, and a promoter 
derived from a highly-expressed gene to direct transcription 
of a downstream Structural Sequence. Such promoters can be 
derived from operons encoding glycolytic enzymes Such as 
3-phosphoglycerate kinase (PGK), alpha-factor, acid 
phosphatase, or heat Shock proteins, among others. The 
heterologous Structural Sequence is assembled in appropriate 
phase with translation initiation and termination Sequences, 
and preferably, a leader Sequence capable of directing Secre 
tion of translated protein into the periplasmic space or 
eXtracellular medium. Optionally, the heterologous 
Sequence can encode a fusion protein including an 
N-terminal identification peptide imparting desired 
characteristics, e.g., Stabilization or Simplified purification 
of expressed recombinant product. 

Useful expression vectors for bacterial use are constructed 
by inserting a structural DNA sequence encoding a desired 
protein together with Suitable translation initiation and ter 
mination Signals in operable reading phase with a functional 
promoter. The Vector will comprise one or more phenotypic 
Selectable markers and an origin of replication to ensure 
maintenance of the Vector and to, if desirable, provide 
amplification within the host. Suitable prokaryotic hosts for 
transformation include Escherichia coli, Bacillus Subtilis, 
Salmonella typhimurium and various species within the 
genera Pseudomonas, Streptomyces, and Staphylococcus, 
although otherS may also be employed as a matter of choice. 
As a representative but nonlimiting example, useful 

expression vectors for bacterial use can comprise a Select 
able marker and bacterial origin of replication derived from 
commercially available plasmids comprising genetic ele 
ments of the well known cloning vector pBR322 (ATCC 
37017). Such commercial vectors include, for example, 
pKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) 
and pGEM1 (Promega Biotec, Madison, Wis., USA). These 
pBR322 “backbone” sections are combined with an appro 
priate promoter and the Structural Sequence to be expressed. 

Following transformation of a Suitable host Strain and 
growth of the host Strain to an appropriate cell density, the 
Selected promoter is induced by appropriate means (e.g., 
temperature shift or chemical induction) and cells are cul 
tured for an additional period. 

Cells are typically harvested by centrifugation, disrupted 
by physical or chemical means, and the resulting crude 
extract retained for further purification. 
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Microbial cells employed in expression of proteins can be 
disrupted by any convenient method, including freeze-thaw 
cycling, Sonication, mechanical disruption, or use of cell 
lysing agents, Such methods are well know to those skilled 
in the art. 

Various mammalian cell culture Systems can also be 
employed to express recombinant protein. Examples of 
mammalian expression systems include the COS7 lines of 
monkey kidney fibroblasts, described by Gluzman (1981) 
Cell, 23:175, and other cell lines capable of expressing a 
compatible vector, for example, the C127, 3T3, CHO, HeLa, 
293 and BHK cell lines. Mammalian expression vectors will 
comprise an origin of replication, a Suitable promoter and 
enhancer, and also any necessary ribosome binding sites, 
polyadenylation site, Splice donor and acceptor Sites, tran 
Scriptional termination Sequences, and 5' flanking nontran 
scribed sequences. DNA sequences derived from the SV40 
Splice, and polyadenylation sites may be used to provide the 
required nontranscribed genetic elements. 

The polypeptides can be recovered and purified from 
recombinant cell cultures by methods including ammonium 
Sulfate or ethanol precipitation, acid extraction, anion or 
cation eXchange chromatography, phosphocellulose 
chromatography, hydrophobic interaction chromatography, 
affinity chromatography, hydroxylapatite chromatography 
and lectin chromatography. Protein refolding Steps can be 
used, as necessary, in completing configuration of the 
expressed polypeptide. Finally, high performance liquid 
chromatography (HPLC) can be employed for final purifi 
cation StepS. 

The present invention also relates to diagnostic assays for 
detecting eXpression of the gamma-herpesvirus gpB 
polypeptide in various tissues. ASSays used to detect levels 
of the gamma-herpesvirus gp3 polypeptide in a Sample 
derived from a host are well-known to those of skill in the 
art and include radioimmunoassays, competitive-binding 
assays, Western Blot analysis, ELISA assays and “sand 
wich' assay. An ELISA assay (Coligan, et al., Current 
Protocols in Immunology, 1(2), Chapter 6, (1991)) initially 
comprises preparing an antibody Specific to the gamma 
herpesvirus gp3 polypeptide antigen, preferably a mono 
clonal antibody. In addition a reporter antibody is prepared 
against the monoclonal antibody. To the reporter antibody is 
attached a detectable reagent Such as radioactivity, fluores 
cence or, in this example, a horseradish peroxidase enzyme. 
A Sample is removed from a host and incubated on a Solid 
Support, e.g. a polystyrene dish that binds the proteins in the 
Sample. Any free protein binding sites on the dish are then 
covered by incubating with a non-Specific protein like BSA 
(bovine serum albumin). Next, the monoclonal antibody is 
incubated in the dish during which time the monoclonal 
antibodies attach to gamma-herpesvirus gp3 polypeptide 
attached to the polystyrene dish. All unbound monoclonal 
antibody is washed out with buffer. The reporter antibody 
linked, for example, to horseradish peroxidase is then placed 
in the dish resulting in binding of the reporter antibody to 
any monoclonal antibody bound to the gamma-herpesvirus 
gpB polypeptide. Unattached reporter antibody is then 
washed out. Peroxidase Substrates are then added to the dish 
and the amount of color developed in a given time period is 
a measurement of the amount of the gamma-herpesvirus 
gpB polypeptide, or fragments thereof, present in a given 
Volume of Sample when compared against a Standard curve. 
A competition assay may be employed wherein antibodies 

Specific to the gamma-herpesvirus gp3 polypeptide, or 
fragments thereof, are attached to a Solid Support, labeled 
gamma-herpesvirus gp3 polypeptide and a Sample derived 

15 

25 

35 

40 

45 

50 

55 

60 

65 

14 
from the host are passed over the Solid Support, and the 
amount of label detected. The label can be detected, for 
example, by liquid Scintillation chromatography and can be 
correlated to a quantity of the gamma-herpesvirus gp3 
polypeptide present in the Sample. 
A “sandwich' assay is similar to an ELISA assay. In a 

“Sandwich' assay the gamma-herpesvirus gp3 polypeptide, 
or a Suitable fragment thereof, is passed over a Solid Support 
and binds to antibody attached to a Solid Support. A Second 
antibody is then bound to the gamma-herpesvirus gp3 
polypeptide. A third antibody which is labeled and Specific 
to the Second antibody is then passed over the Solid Support 
and binds to the Second antibody and an amount can then be 
quantified. 
The present invention also relates to compositions com 

prising immunogenic polypeptides, and active fragments 
thereof, disclosed according to the invention. Where 
intended for use in a clinical Setting, Such compositions will 
commonly contain the polypeptides, and active fragments 
thereof, Suspended in a pharmacologically acceptable dilu 
ent or excipient. 
The present invention further relates to the use of such 

compositions as vaccines, wherein Said vaccines comprise 
immunogenically effective amounts of Said compositions. 
Additionally, the invention contemplates a method of vac 
cinating a pig against a porcine, or Swine, gamma 
herpesvirus by administering to Said pig the vaccine of the 
present invention. 
The present invention also relates to a method of immu 

nizing an animal, especially a pig, against a porcine gamma 
herpesvirus, comprising administering to Said pig an isolated 
polynucleotide encoding a polypeptide (or immunogenically 
active fragments thereof) according to the invention, Such 
that the encoded polypeptide is eventually expressed in an 
immunogenically effective amount. 

Pharmaceutical compositions, Such as those designed to 
vaccinate, or otherwise induce active immunity, may be 
administered in a convenient manner Such as by topical, 
intravenous, intraperitoneal, intramuscular, intratumor, 
Subcutaneous, intranasal or intradermal routes. Such phar 
maceutical compositions are administered in an amount 
which is effective for treating and/or prophylaxis of the 
Specific indication. 
The polypeptides, their fragments or other derivatives, or 

analogs thereof, or cells expressing them can be used as an 
immunogen to produce antibodies thereto. These antibodies 
can be, for example, polyclonal or monoclonal antibodies. 
The present invention also includes chimeric, Single chain, 
and humanized antibodies, as well as Fab fragments, or the 
product of a Fab expression library. Various procedures 
known in the art may be used for the production of Such 
antibodies and fragments. 

Antibodies generated against the polypeptides corre 
sponding to a Sequence of the present invention can be 
obtained by direct injection of the polypeptides into an 
animal or by administering the polypeptides to an animal, 
preferably a nonhuman. The antibody so obtained will then 
bind the polypeptide itself. In this manner, even a Sequence 
encoding only a fragment of the polypeptide can be used to 
generate antibodies binding the whole native polypeptide. 
Such antibodies can then be used to isolate the polypeptide 
from tissue expressing that polypeptide. 

Antibodies Specific to the polypeptide of the present 
invention may be employed as a diagnostic to determine the 
presence of a gamma-herpesvirus in tissue, which gamma 
herpesvirus expresses the gpB polypeptide (or a related 
polypeptide) in a Sample derived from a host by techniques 
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known in the art. Such antibodies may be useful to provide 
passive immunity in a host. 
More Specifically, the present invention relates to a 

method for creating, or otherwise producing or inducing, 
passive immunity in a pig comprising administering to Said 
pig an immunogenically effective amount of one or more 
antibodies Specific for the polypeptides, or fragments 
thereof, disclosed herein. 

For preparation of monoclonal antibodies, any technique 
which provides antibodies produced by continuous cell line 
cultures can be used. Examples include the hybridoma 
technique (Kohler and Milstein (1975) Nature, 
256:495-497), the trioma technique, the human B-cell 
hybridoma technique (Kozbor et al. (1983) Immunology 
Today 4:72), and the EBV-hybridoma technique to produce 
human monoclonal antibodies (Cole et al. (1985) in Mono 
clonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., 
pp. 77-96), to mention only a few. Newer technologies 
present no obstacles to practicing the present invention. 

Antibodies Specific for the polypeptides disclosed herein 
may also be generated by genetically engineered cells trans 
formed by the introduction into the genome of Said cells, or 
by introduction of non-integrating vectors into Said cells, of 
either polynucleotides alone, or vectors containing Said 
polynucleotides, coding for Said antibodies. 

Techniques described for the production of Single chain 
antibodies (U.S. Pat. No. 4.946,778) can be adapted to 
produce Single chain antibodies to immunogenic polypep 
tide products of this invention. 

Such antibodies to the polypeptides of the present inven 
tion may be utilized to detect the presence or the absence of 
the polypeptides of the present invention. Thus, they are 
useful in an assay to verify the Successful insertion of the 
polynucleotides of the present invention (as part of a 
construct) into a host cell. Thus, the protein encoded by the 
inserted polynucleotide according to the present invention, 
when expressed by the transformed host cell, Serves as a 
“marker” for the successful insertion of the polynucleotide 
that can be detected by an antibody for the marker. 

In general, antibodies against the polypeptides will be 
administered in an amount of at least about 10 mg/kg body 
weight and in most cases they will be administered in an 
amount not in excess of about 8 mg/kg body weight per day. 
In most cases, the dosage is from about 1 mg/kg to about 10 
mg/kg body weight daily, taking into account the routes of 
administration, Symptoms, etc. 

"Plasmids” are designated by a lower case p preceded 
and/or followed by capital letters and/or numbers. The 
Starting plasmids herein are either commercially available, 
publicly available on an unrestricted basis, or can be con 
structed from available plasmids in accord with published 
procedures. In addition, equivalent plasmids to those 
described are known in the art and will be apparent to the 
ordinarily skilled artisan. 

“Digestion” of DNA refers to catalytic cleavage of the 
DNA with a restriction enzyme that acts only at certain 
Sequences in the DNA. The various restriction enzymes used 
herein are commercially available and their reaction 
conditions, cofactors and other requirements were used as 
would be known to the ordinarily skilled artisan. For ana 
lytical purposes, typically 1 lug of plasmid, or DNA fragment 
is used with about 2 units of enzyme in about 20 ul of buffer 
solution. For the purpose of isolating DNA fragments for 
plasmid construction, typically 5 to 10 ug of DNA are 
digested with 20 to 250 units of enzyme in a larger volume. 
Appropriate buffers and Substrate amounts for particular 
restriction enzymes are specified by the manufacturer. Incu 
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bation times of about 1 hour at 37 C. are ordinarily used, 
but may vary in accordance with the Supplier's instructions. 
After digestion the reaction is electrophoresed directly on a 
polyacrylamide gel to isolate the desired fragment. 

General procedures useful in practicing the methods dis 
closed herein can be found in, for example, Sambrook et al., 
Molecular Cloning: A Laboratory Manual, Second Edition, 
Cold Spring Harbor, N.Y., (1989), Wu et al, Methods in 
Gene Biotechnology (CRC Press, New York, N.Y., 1997), 
and Recombinant Gene Expression Protocols, in Methods in 
Molecular Biology, Vol. 62, (Tuan, ed., Humana Press, 
Totowa, N.J., 1997), the disclosures of which are hereby 
incorporated by reference. 

"Ligation” refers to the process of forming phosphodi 
ester bonds between two double Stranded nucleic acid frag 
ments (See Sambrook et al., Supra). 

In carrying out the procedures of the present invention it 
is of course to be understood that reference to particular 
buffers, media, reagents, cells, culture conditions and the 
like are not intended to be limiting, but are to be read So as 
to include all related materials that one of ordinary skill in 
the art would recognize as being of interest or value in the 
particular context in which that discussion is presented. For 
example, it is often possible to Substitute one buffer System 
or culture medium for another and still achieve Similar, if not 
identical, results. Those of skill in the art will have Sufficient 
knowledge of Such Systems and methodologies So as to be 
able, without undue experimentation, to make Such Substi 
tutions as will optimally Serve their purposes in using the 
methods and procedures disclosed herein. 
The present invention will be further described with 

reference to the following examples; however, it is to be 
understood that the present invention is not limited to Such 
examples. All parts or amounts, unless otherwise Specified, 
are by weight. In order to facilitate understanding of the 
invention the following examples providing certain fre 
quently occurring methods and/or terms will be described. 

EXAMPLE 1. 

Isolation and Sequence Analysis of Porcine Gamma 
Herpesvirus Glycoprotein B Gene Sequences 

Primers: Primers were synthesized for use in the ampli 
fication of pGHV-gpB gene Sequences. Alignment of gp3 
protein Sequences from Several known gamma 
herpesviruses (FIG. 1) showed that there are four conserved 
regions (identified by underlining). Degenerate primers cor 
responding to these regions were Synthesized (Table 1). 

TABLE 1. 

R = A or G Y = C or T M = A or C K = G or T S = G or C 
W = A or T H = A or T or C B = G or T or C 
D = G or A or T N = A or G or C or T W = G or A or C I = Inosine 

F and R indicate whether the primers were in the sense or 
antisense direction respectively. 

Degenerate Polypeptide 
Primers Sequence Sequence (5' to 3') 

RTTF Includes sequence MGA ACA ACI GTY AAY TGY GA 
RTTVNC 

RTT-F2 Includes sequence MGA ACA ACI GTY AAY TGY CT 
RTTVNC 

RTT-F3 Includes sequence MGA ACA ACI GTY AAY TGY 
RTTVNC 
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-continued 

Degenerate Polypeptide 
Primers Sequence Sequence (5' to 3') 

OLIV-F4 Includes sequence CART CAR TWT GCMTAY GAC 
OXOF/YAY 

OLIV-F5 Includes sequence CART CAR TWT GCMTAY G 
OXOF/YAY 

NPTV-F6 Includes sequence GTB ATG WSHAGVATHTAY GG 
VMXSTAY 

NPTV-F7 Includes sequence GTB ATG WSH GCVATHTAY GG 
VMXSTAY 

NPTV-R1 SWCATIACR STI GTIGGRTT 
FREYN-R3 Includes sequence TRIGY GTARTARTTRTAYTC 

FREYN YCT RAA 
FREYN-R4 Includes sequence GTARTARTTRTAYTCYCT RAA 

FREYN 
FREYN-R5 Includes sequence CTG RAARTT RTAYTCYCG 

FREYN RAA 
FREYN-R6 Includes sequence TG IGY CTG RAARTT RTAYTC 

FREYN YCG RAA 

Primers were also designed to Epstein-Barr virus (EBV) 
for control and assay optimization purposes (Table 2). 
Primer names ending with an “F” are Sense Strand primers, 
primer names ending with an “R” are anti-Sense Strand 
primerS. 

TABLE 2 

Epstein-Barr 
Virus Control 
Primers Similar to: Sequence (5' to 3') 

EBV-F2 RTTF2 AGAACTACC GTC AACTGC CT 
EBV-F3 RTTF3 AGAACTACC GTC AACTGC 
EBV-F4 OLIV-F4 CAG ATC CAATTT GCC TAC GAC 
EBV-F5 OLIV-F5 CAG ATC CAATTT GCC TAC G 
EBV-F6 NPTV-F6 GTCATG TCC AGC ATC TAC GG 
EBVR1 NPTVR1 GAC ATG ACG. GTG GTT GGATT 
EBVR3 FREYN- TGC GCCTGG AAGTTG TACTCC CGG 

R3 AA 
EBV-R5 FREYN- CTG GAA GTT GTA CTC CCG GAA 

RS 

Oligonucleotides used to Sequence the pGHV gpB gene 
were as follows: 

Sequencing 
Primers Sequence (5' to 3') Hybridizes To: 

-47 Sequencing CGC CAG GGTTTT CCC AGT TOPO-poRII: 
Primer CAC GAC bases 434-458 
M13 Reverse CAG GAAACA GCTATGAC TOPO-poRII: 

bases 205-222 
TEF-14 CAG GGA CGA GAA GAG GCT pGHV gpB: 

TA bases 1989-2008 
TER-22 ACA CCA GAG CAG CTCTAT G pGHV gpB: 

bases 1513-1531 
TEF-23 TAG CAC CAATCA GTG AAG pGHV gpB: 

AAG AGC bases 2399-2422 
TEF-24 GCC AGT GATATG GTA CAC pGHV gpB: 

AGTG bases 322-343 
TEF-25 TAA CAG GTC ACT ATG GAA pGHV gpB: 

CAC ACG bases 140-163 
TEF-26 TTC TTTAAG ACT AAA CAC pGHV gpB: 

AGGTGG bases 537-560 
TEF-27 GGA GTG GTG AAG ATG ATC pGHV gpB: 

ATG bases 815-8.35 
TER-28 CCATAATGTTAG TGG ACA pGHV gpB: 

ATA TGAC bases 993-1017 

1O 

15 

25 

35 

40 

45 

50 

55 

60 

65 

-continued 

Sequencing 
Primers Sequence (5' to 3') Hybridizes To: 

TER-29 ATG ACG CTG TGATGT CAT pGHV gpB: 
TGG bases 1073-1093 

TER-30 GAT GCA CTG AGA AGC CTG pGHV gpB: 
AGAC bases 1673-1694 

Isolation and Sequence Analysis of Porcine 
Gamma-Herpesvirus Glycoprotein B 

Equal amounts of genomic DNA from miniature Swine 
#13432 and #13433 were pooled together. These animals 
(a/d haplotype) had been the recipients of bone marrow or 
Stem cells from afc haplotype animals and had been given 
cyclosporine treatment. The animals had both developed a 
lymphoma. Genomic DNA was extracted using Qiagen, 
Inc.'s QIAmp(R) Blood Kit (Chatsworth, Calif.). One hun 
dred ng of the DNA pool was added to each polymerase 
chain reaction (PCR) tube along with reagents. The final 50 
All reaction mixtures included 25 mM KCl, 10 mM Tris-HCl 
(pH 8.3), 3.5 mM MgCl (Stratagene, Los Angeles, Calif.), 
0.2 mM dNTP and 2.5 units of Amplitaq Gold(R DNA 
polymerase (Perkin-Elmer Corporation, Philadelphia, Pa.). 
Several different combinations of forward and reverse prim 
ers were used (20 pmoles of each primer per reaction). These 
are Summarized as follows: 

Forward Primer Reverse Primer 

OLIV-F4 FREYN-R5 
EBV-F4 FREYN-R5 
OLIV-F4 EBV-R5 
OLIV-F4 FREYN-R6 
OLIV-F5 FREYN-R5 
EBV-F5 FREYN-R5 
OLIV-F5 EBV-R5 
OLIV-F5 FREYN-R6 
EBV-F4 FREYN-R3 
EBV-F4 FREYN-R4 
OLIV-F4 FREYN-R3 
OLIV-F4 FREYN-R4 
OLIV-F5 FREYN-R3 
OLIV-F5 FREYN-R4 

The reactions were amplified in a Perkin-Elmer Gene 
Amp(R 9600 thermal cycler. The initial denaturing step was 
9 minutes at 95 C. (required to activate the “hot-start” 
Amplitaq Gold(R) followed by 30 cycles of 94° C. for 30 
seconds, 45 C. for 60 seconds and 72 C. for 60 seconds. 
Thermal cycling was followed by a 5 minutes incubation at 
72° C. and brought down to 4°C. 
The PCR products were visualized on a 2% agarose gel 

stained with ethidium bromide. PCR products were visible 
using the following primer pairs: QLIV-F5/FREYN-R6, 
EBV-F4/FREYN-R4, OLIV-F4/FREYN-R4, OLIV-F5/ 
FREYN-R3. The sizes of the product varied from approxi 
mately 350 base pairs to 800 base pairs (expected size of the 
product was approximately 600 base pairs). The PCR prod 
ucts were purified using Microspin G-500R columns 
(Amersham Pharmacia Biotech, Newark, N.J.) and 
TA-ligated into the pCRII-TOPO(R) vector (Invitrogen Corp., 
San Diego, Calif.). The ligation reactions were then trans 
formed into competent TOP10F E.coli supplied by Invitro 
gen Corp. The cells were incubated on carbenicillin (Sigma 
Chemical Company, St. Louis, Mo.)/IPTG/X-gal (Amresco, 
Inc., Solon Ohio) agar plates and Selected colonies were 
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grown up in LB broth (Gibco Life Technologies, Baltimore, 
Md.). Plasmid DNA was extracted using the Wizard(R) mini 
prep kit (Promega Corp., Madison, Wis.). EcoRi (New 
England Biolabs, Beverly, Mass.) restriction digests of the 
minipreps were electrophoresed on a 2% agarose gel to 
determine the insert Size. 

In order to Screen for herpesvirus Sequences, miniprep 
DNA from the clones was hybridized to an EBV probe in a 
slot-blot array. Miniprep DNA (1 ul of each sample tested) 
was denatured by adding NaOH followed by a 10 minute 
incubation at 96° C. The samples were then added to 
GeneScreen(R) membrane (NEN Life Sciences, Pittsburgh, 
Pa.) inserted in a Minifold IICR) slot-blot apparatus 
(Schleicher & Schuell, Keene, N.H.). The blot was removed 
and crosslinked using a UV Stratalinker 1800(R) (Stratagene). 
EBV PCR product was generated from an EBV-transformed 
human B cell line (721.221, ATCC CRL 1855) using similar 
reagents and conditions as the previous PCR and with 
EBV-F4 and EBV-R5 primers. The PCR product was dena 
tured and added to the Ready-to-go Beads(E) random priming 
kit (Amersham Pharmacia Biotech, Newark, N.J.) with P 
dCTP (NEN Life Sciences). Approximately 1x10 CPM of 
probe in 10 ml of ExpressHyb(R hybridization solution 
(Clontech Laboratories, Inc., Palo Alto, Calif.) was added to 
a tube containing the slot-blot membrane and incubated at 
60° C. for 90 minutes. The probe was then removed and the 
membrane was washed twice for 10 minutes with 6xSSC at 
60° C. 8x10" Fuji RX film (Fisher Scientific, Pittsburgh, Pa.) 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 55 

<21 Oc 
<211 
<212> 
<213> 
<22O > 

SEQ ID NO 1 
LENGTH 585 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE 

coding for glycoprotein B envelope protein 

<400 SEQUENCE: 1 

15 

25 

20 
was exposed to the blot overnight and developed. Several 
clones from the PCRs using EBV-F4/FREYN-R4 primers 
and QLIV-F4/FREYN-R4 hybridized to the EBV probe. 
Clones from other primer pairs as well as a QLIV-F4/ 
FREYN-R4 clone with a uniquely small insert did not 
hybridize to the probe. Three EBV-F4/FREYN-R4 EBV 
positive clones and three QLIV-F4/FREYN-R4 EBV 
positive clones were Selected for DNA sequencing. The 
DNA sequencing analysis was performed by Lark 
Technologies, Inc (Houston, Tex.). The DNA sequence 
obtained is shown in FIG. 2. The hypothetical protein 
sequence for the fragment of pCHV-gpB is presented in FIG. 
3. The Sequences were analyzed using the National Center 
for Biotechnology Information's BLAST database search 
program accessible via the internet at www.ncbi.nim.nih 
gov.BLAST (Altschul et al., 1997). pGHV-gpB was most 
closely aligned to Alcelaphine (wildebeest) herpesvirus 1 
L-DNA (Genbank Accession Number AF005370). Compari 
son of pCHV-gpB sequence to SHV1 and SHV2 sequences 
indicated only low Sequence Similarity at either the nucleic 
acid of protein levels (FIGS. 4–7). FIGS. 8 and 9 show a 
comparison of the nucleic acids sequences of SEQ ID NO:1 
and a portion of the porcine gammaherpesvirus polymerase 
(AF118399 and AF118401). FIG. 10 shows a Blast 2 
Sequence comparison of the nucleic acid Sequence of pGHV 
gpB and Acelaphine herpesvirus (AF005370). FIG. 11 
shows a comparison of the protein Sequences of pCHV-gpB 
and Acelaphine herpesvirus (AF005370). 

OTHER INFORMATION: Fragment from Swine Gamma Herpesvirus DNA 

aatctitcgta to agaataaa talacattttg galagatttgt caaagg catg gtgtc.gtgag 60 

cagdata gag citgctctggt gtggaatgag citcagdalaga ttaatc.ccac aag.cgtcatg 120 

agcatgattt acaatagacc cgitaticagoc aaaagaatag gagatgtcat ttcagt citct 18O 

aactgtattg togtag acca aaccagtgtc. tcattacata aaagtc.tcag gottct cagt 240 

gcatcggatgaaaagtgctt citctag acct coagtgacat ttaagtttat gaatgacagt 3OO 

actatttaca aagggcaact aggagtcaat aatgagattic tottalaccac alacatacctt 360 

gaalacatgtc. aggaaaacac toagtattac tittcaggcaa agacagacat gtacatttac 420 

aaaaactato agcatttgaa gactgtgcct titat citt.cga to accacact agatacattt 480 

atagoccitta attittacact attggagaat gttgactitta aagttcattga actittatacc 540 

agggacgaga agaggct tag taatgtc.ttt gacattgaaa caatg 585 

<210> SEQ ID NO 2 
&2 11s LENGTH 195 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&22O > FEATURE 

<223> OTHER INFORMATION: Deduced amino acid sequence derived from the 
first open reading frame of the DNA of SEQ ID NO : 
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21 

-continued 

<400 SEQUENCE: 2 

Asn Lieu Arg Ile Arg Ile Asn. Asn. Ile Leu Glu Asp Leu Ser Lys Ala 
1 5 10 15 

Trp Cys Arg Glu Gln His Arg Ala Ala Lieu Val Trp Asn. Glu Lieu Ser 
2O 25 30 

Lys Ile Asin Pro Thr Ser Val Met Ser Met Ile Tyr Asn Arg Pro Val 
35 40 45 

Ser Ala Lys Arg Ile Gly Asp Val Ile Ser Val Ser Asn. Cys Ile Val 
50 55 60 

Val Asp Glin Thr Ser Val Ser Lieu. His Lys Ser Lieu Arg Lieu Lleu Ser 
65 70 75 8O 

Ala Ser Asp Glu Lys Cys Phe Ser Arg Pro Pro Val Thr Phe Llys Phe 
85 90 95 

Met Asn Asp Ser Thr Ile Tyr Lys Gly Glin Leu Gly Val Asn. Asn. Glu 
100 105 110 

Ile Leu Leu Thir Thr Thr Tyr Leu Glu Thr Cys Glin Glu Asn Thr Glu 
115 120 125 

Tyr Tyr Phe Glin Ala Lys Thr Asp Met Tyr Ile Tyr Lys Asn Tyr Glu 
130 135 1 4 0 

His Leu Lys Thr Val Pro Leu Ser Ser Ile Thr Thr Leu Asp Thr Phe 
145 15 O 155 160 

Ile Ala Lieu. Asn. Phe Thr Lieu Lieu Glu Asn. Wall Asp Phe Lys Val Ile 
1.65 170 175 

Glu Lieu. Tyr Thr Arg Asp Glu Lys Arg Lieu Ser Asn Val Phe Asp Ile 
18O 185 19 O 

Glu Thr Met 
195 

<210> SEQ ID NO 3 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 

<400 SEQUENCE: 3 

mgaacaacgt yaayitgyga 

<210> SEQ ID NO 4 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 

<400 SEQUENCE: 4 

mgaacaacgt yaaytglyct 

<210 SEQ ID NO 5 
&2 11s LENGTH 17 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 

<400 SEQUENCE: 5 

22 
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mgaacaacgt yaayitgy 17 

<210> SEQ ID NO 6 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 

<400 SEQUENCE: 6 

cartcartwit gcmitaygac 19 

<210 SEQ ID NO 7 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 
<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: n=i 

<400 SEQUENCE: 7 

carntncart witgcmtayg 19 

<210 SEQ ID NO 8 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 

<400 SEQUENCE: 8 

gtbatgwisha gvathtaygg 20 

<210 SEQ ID NO 9 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 

<400 SEQUENCE: 9 

gtbatgwshg cvathtaygg 20 

<210> SEQ ID NO 10 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 
<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: n=i 

<400 SEQUENCE: 10 

swcatnacrs timgting gritt 20 

<210> SEQ ID NO 11 
&2 11s LENGTH 26 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 

24 
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<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: n=i 

<400 SEQUENCE: 11 

trngygtart arttirtaytc yatraa 26 

<210> SEQ ID NO 12 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 

<400 SEQUENCE: 12 

gtartarttir taytcyctra a 21 

<210> SEQ ID NO 13 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 

<400 SEQUENCE: 13 

citgraarttir taytcycgra a 21 

<210> SEQ ID NO 14 
&2 11s LENGTH 26 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for pGHV-gpB gene 

sequences 
<221 NAME/KEY: misc feature 
<223> OTHER INFORMATION: n=i 

<400 SEQUENCE: 14 

tgngyctora arttirtaytcycgraa 26 

<210 SEQ ID NO 15 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for Epstein-Barr Virus 

genome 

<400 SEQUENCE: 15 

agaact accg tdaact gcct 20 

<210> SEQ ID NO 16 
&2 11s LENGTH 18 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for Epstein-Barr Virus 

genome 

<400 SEQUENCE: 16 

agaact accg tdaactgc 18 

<210 SEQ ID NO 17 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 

26 
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&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for Epstein-Barr Virus 

genome 

<400 SEQUENCE: 17 

cagatcca at ttgccitacga c 21 

<210> SEQ ID NO 18 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for Epstein-Barr Virus 

genome 

<400 SEQUENCE: 18 

cagatcca at ttgccitacg 19 

<210 SEQ ID NO 19 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for Epstein-Barr Virus 

genome 

<400 SEQUENCE: 19 

gtoatgtcca gcatctacgg 20 

<210> SEQ ID NO 20 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for Epstein-Barr Virus 

genome 

<400 SEQUENCE: 20 

gacatgacgg toggttggatt 20 

<210> SEQ ID NO 21 
&2 11s LENGTH 26 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for Epstein-Barr Virus 

genome 

<400 SEQUENCE: 21 

tgc.gc.ctgga agttgtactc. cc.ggaa 26 

<210> SEQ ID NO 22 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR amplification primer for Epstein-Barr Virus 

genome 

<400 SEQUENCE: 22 

citggaagttg tactc.ccgga a 21 

<210> SEQ ID NO 23 
&2 11s LENGTH 2598 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

28 



<223> OTHER INFORMATION: cDNA for porcine gamma herpesvirus gpB gene 

<400 SEQUENCE: 23 

atgg Caggta 

gctcitttatt 

tggtotactg 

agaggaaa.ca 

totacgitttc 

accgac catg 

tacaaacaga 

acaagtactg 

aaatcaatcg 

ttalagacitaa 

acagtgtttc 

ccagagctgt 

aactgtgaac 

gctacaggtg 

aagatgcacg 

caaaacagag 

acattatctt 

gcattttaca 

atcacagogt 

tgtc.tcaacg 

cactictaaat 

caacct citta 

to caggagat 

aatggagcag 

gccitatgaca 

tgtcgtgagc 

agcgtoatga 

tdag totcta 

cittctoagtg 

aatgacagta 

acataccttg 

tacatttaca 

gatacattta 

ctittatacca 

gaatataact 

accalatagaa 

gggCagacag 

ggattt atta 

gottaaaact 

cacttagtat 

aatc.gc.cgct 

acgaaaacag 

cittacagagt 

tgtgtc.ccga 

acattattoc 

totacaatgg 

aac cittggga 

acacaggtgg 

tgcaacct gt 

accittgaacc 

taatggacat 

attacggtgga 

agaa.gc.catg 

ggactgtacc 

gggaaaag.ca 

atggaatcca 

cattcacaac 

aggaaataaa 

atggagat.ct 

ttcaaaacag 

cacgacgt.ca 

gtggagaata 

atctitcgitat 

agcatagagc 

gcatgattta 

actgtattgt 

catcggatga 

citatttacala 

aaacatgtca 

aaaactatoga 

tagcc.cittaa 

gggacgagaa 

actatoctoa 

atcaatttgt 

ttgtaaatgc 

attitcaittaa. 

29 

taggggat.ct 

agcagaga CC 

aac aggtoac 

agattcagaa 

atgcagtgcc 

tgc.ca.gtgat 

atttatgttt 

tatttattost 

gacagaaaag 

aaatctgctt 

tgacggtgtg 

tggctggttt 

gtttgcaaga 

aatgtctoca 

gtttgttagt 

ccittggaaaa 

totaaaaaat 

gacggagc at 

tagtaaagaa 

ggcagaaata 

gaaatactitt 

gcttcttgat 

ggcagaatct 

tag cagtgaa 

cagaataaat 

tgctotggtg 

caatagaccc 

ggtag accala 

aaagtgct to 

agggcaacta 

ggaaaacact 

gcatttgaag 

titt tacacta 

gaggottagt 

gagggtoagt 

ggatgcattt 

tgtaagtggit 

aalacc cattt 

gttctagdac 

ggtgtaacct 

tatggaacac 

gag caaaata 

to C ggagttg 

atggtacaca 

agagttagga 

gactictatta 

atggacacaa 

actitatgtag 

acgc.ccgatg 

tgggg tagtt 

toaaatcctic 

ttittggagtg 

gtgataaata 

acaaggatat 

atgtcatatt 

to aggct cat 

gacatgaaag 

gagaagaaat 

aaaacagatg 

gctaagaa.ca 

actactgacc 

aattcaatca 

aac attittgg 

tggaatgagc 

gtatcagc.ca 

accagtgtct 

totag accto 

ggagt caata 

gag tattact 

actgtgcctt 

ttggagaatg 

aatgtctittg 

ggcct cagaa 

gg tagtotta 

gtggctacgc 

ggtggaatgt 
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tgtggtacct 

caccitccaaa. 

acg attcaag 

aaaa.cattta 

gagatgtc.tt 

gtgaggggat 

aatatagaaa 

C. Caac Caa.ca 

tatatoagtg 

atagagatga 

tgaagaggta 

atagaagacg 

catttgattit 

gtgaagatga 

actacaaggt 

ttctagatag 

gtocactaac 

atcattttgt 

agttcaatac 

atgcaaaagt 

ggggtotcta 

aactgaacaa 

caatgatgga 

Cggtggcgca 

aagatttgtc 

totagoaagat 

aaagaatagg 

cattacatala 

cagtgacatt 

atgagattot 

ttcaggcaaa 

tatctitcg at 

ttgactittaa 

acattgaaac 

aggatttgct 

tggatgattit 

tgtttagctc 

taatgattat 

gtatcaggtg 

tacagog acc 

ccatggtgaa 

tggat.cgc.ct 

tag atttcag 

totactaatt 

agttgttaca 

tactittctat 

titt taattict 

tataaatatg 

tgg cagt caa 

aactacagtg 

citttgttaca 

to atgaaaat 

ggtggacitat 

ggalagagtat 

attatggaaa 

agccaatgac 

gacatat cat 

aaacticaact 

tittagtctgg 

tgagacittat 

gatgactgga 

ggtgcagtat 

alaagg catgg 

taatc.ccaca 

agatgtcatt 

aagtc.tcagg 

taagtttatg 

cittalaccaca 

gacagacatg 

caccacacta 

agt cattgaa 

aatgtttagg 

ggatctaagc 

gggtgctgtt 

aattgtaa.ca 

tgttgttatt 

60 

120 

18O 

240 

360 

420 

480 

540 

600 

660 

720 

840 

9 OO 

96.O 

O20 

14 O 

200 

260 

320 

4 40 

5 OO 

560 

680 

740 

800 

860 

920 

20 40 

2100 

216 O 

2220 

228O 

30 



ggtgtgctat 

attalagatga 

gcaccalatca 

aatticacata 

caaaatatgc 

atgttaaa.ca 

ttgccatcta 

tittatcctga 

gtgaagaaga 

tggaaacaaa 

tacgcaaaag 

ctittataa. 

<210> SEQ ID NO 24 
&2 11s LENGTH 865 
&212> TYPE PRT 

31 

citttctgacc 

aattgacaag 

gctggagaga 

aacaaggaag 

atcaggatat 

aaaaagacga 

citgaaagaac 

attgtacttg 

gatcc caaag 

totaatttaa. 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Deduced amino acid 

herpesvirus gp3 gene 

<400 SEQUENCE: 24 

Met Ala Gly 
1 

Leu Tyr Glin 

Thir Ser Pro 
35 

Gly His Tyr 
50 

Glu Asn Arg 
65 

Ser Thr Phe 

Phe Arg Phe 

His Ser Glu 
115 

Met Phe Arg 
130 

Tyr Asn Gly 
145 

Lys Ser Ile 

Cys Phe Asn 

Val Asp Arg 
195 

Gly Val Thr 
210 

Leu Glu Pro 
225 

Asn. Cys Glu 

Phe Phe Wall 

Ser Gly Glu 
275 

Wal Ser Wall 

Ser Lieu Lys Lieu Arg 
5 

Val Ala Leu Tyr Ser 

Pro Asn. Thir Ala Thr 
40 

Gly Thr His Asp Ser 

Asp Ser Gl 
70 

55 

u Glu Glin 

Pro Tyr Arg Val Cys 
85 

Glin Thr As 
100 

p His Val 

Gly Ile Leu Lleu. Ile 
120 

Val Arg Lys Tyr Arg 
135 

Ile Tyr Ser Asp Ser 
15 O 

Glu Pro Trp Glu Thr 
1.65 

Ser Leu Arg Lieu. Asn 
18O 

Asp Asp Il e Asn. Met 
200 

Pro Asp Wall Lys Arg 
215 

Gly Trp Phe Trp Gly 
23 

Teu Met As 
245 

O 

p Met Phe 

Thr Ala Thr Gly Asp 
260 

Asp Asp His Glu Asn 

Ile Asn. As 

280 

in Tyr Lys 

Gly Ser Val 
10 

Leu Ser Ile 
25 

Trp Ser Thr 

Ser His Gly 

Asn Lys Asn 
75 

Ser Ala Ser 
90 

Cys Pro Asp 
105 

Tyr Lys Glin 

Lys Val Val 

Ile Thr Asn 
155 

Glu Lys Met 
170 

Thr Gly Gly 
185 

Thr Wall Phe 

Tyr Gly Ser 

Ser Tyr Arg 
235 

Ala Arg Ser 
250 

Thr Wall Glu 
265 

Lys Met His 

Val Val Asp 

US 6,942, 
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agatatatga 

gtgagggaala 

citatgcacat 

acagoatatt 

aaaatgctda 

863 B2 

ued 

gacgg Caccg 

atcagaaata 

coatcaacaa. 

aacaagggca 

atctgtggag 

234. O 

24 OO 

2460 

252O 

258O 

2598 

sequence of porcine gamma 

Leu Ala Leu 

Ala Glu Thr 
30 

Glu Ser Pro 
45 

Glu Arg Gly 

Gly Val Gly 

Ala Ser Asp 
110 

Asn. Ile Ile 
125 

Thir Thir Ser 
1 4 0 

Glin His Thr 

Asp Thr Ile 

Asn Lieu. Lieu 
19 O 

Leu Glin Pro 
2O5 

Gln Pro Glu 
220 

Arg Arg Thr 

Asn. Pro Pro 

Met Ser Pro 
27 O 

Glu Lys Pro 
285 

Tyr Glin Asn 

Trp Tyr 
15 

Gly Val 

Leu. Thr 

Asn. Asn 

Ser Pro 
8O 

Asp Wall 
95 

Met Wall 

Pro Phe 

Thr Wall 

Phe Tyr 
160 

Tyr Glin 
175 

Thr Tyr 

Val Asp 

Leu Tyr 

Thr Wall 
240 

Phe Asp 
255 

Phe Trp 

Trp Phe 

Arg Gly 

32 



Thr 
305 

Thr 

Thr 

Ser 

Glu 
385 

His 

Asn 

Glu 

Gly 
465 

Ala 

Ser 

Glu 

Arg 

Cys 
545 

Teu 

Phe 

Asn 

Asn 

Asn 
625 

Asp 

Phe 

Wall 

Glin 
705 

29 O 

Wall 

Telu 

Telu 

Glu 
370 

Ile 

Ser 

Telu 

Ser 
450 

Glu 

Telu 

Pro 
530 

Ile 

Telu 

Asn 

Thr 
610 

Thr 

Wall 

Asp 

Ser 
69 O. 

Phe 

Pro 

Ser 

Trp 

His 
355 

Asp 

Wall 

Telu 
435 

Thr 

Asp 

Ala 

Ser 
515 

Wall 

Wall 

Ser 

Phe 

Glu 
595 

Glu 

Glu 

Phe 

Ile 

Ile 
675 

Gly 

Wall 

Telu 

Trp 

Lys 
340 

Phe 

Met 

Ala 

Trp 
420 

Asn 

Thr 

Ser 

Asn 

Trp 
5 OO 

Ser 

Wall 

Ala 

Met 

Ile 

His 

Ile 

Glu 
660 

Glu 

Telu 

Asp 

Gly 

Glu 
325 

Ala 

Wall 

Lys 

Glu 

Gly 
405 

Glin 

Asn 

Ser 

Teu 
485 

Cys 

Ile 

Ala 

Asp 

Ser 
565 

Asn 

Teu 

Tyr 

Teu 

Ala 
645 

Teu 

Thr 

Ala 

Lys 
310 

Lys 

Phe 

Ala 

Glu 

Ile 
390 

Asp 

Pro 

Glu 

Pro 

Glu 
470 

Arg 

Arg 

Asn 

Lys 

Glin 
550 

Asp 

Asp 

Teu 

Phe 

Lys 
630 

Teu 

Tyr 

Met 

Lys 

Phe 
710 

33 

295 

Thr Arg 

His Lieu 

Tyr Asn 

Asn Asp 
360 

Phe Asn 
375 

Glu Lys 

Leu Lys 

Lieu. Ile 

Thr Tyr 
4 40 

Met Met 
455 

Asn. Ser 

Ile Arg 

Glu Glin 

Pro Thr 
52O 

Arg Ile 
535 

Thir Ser 

Glu Lys 

Ser Thr 

Thir Thr 
600 

Glin Ala 
615 

Thir Wall 

Asn Phe 

Thr Arg 

Phe Arg 
680 

Asp Lieu 
695 

Gly Ser 

Ile 

Lys 

Gly 
345 

Ile 

Thr 

Lys 

Tyr 

Glin 
425 

Ser 

Glu 

Ile 

Ile 

His 
505 

Ser 

Gly 

Wall 

Cys 

Ile 
585 

Thr 

Lys 

Pro 

Thr 

Asp 
665 

Glu 

Telu 

Telu 

Phe 

Asn 
330 

Ile 

Thr 

Thr 

Phe 
410 

Asn 

Arg 

Met 

Thr 

Asn 
490 

Arg 

Wall 

Asp 

Ser 

Phe 
570 

Thr 

Telu 

Telu 
650 

Glu 

Tyr 

Asp 

Met 

Teu 
315 

Met 

Glin 

Ala 

Ala 
395 

Arg 

Arg 

Thr 

Wall 
475 

Asn 

Ala 

Met 

Wall 

Teu 
555 

Ser 

Teu 

Asp 

Ser 
635 

Teu 

Asn 

Teu 

Asp 
715 
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Asp 

Ser 

Thr 

Ser 

His 

Lys 

Thr 

Teu 

Ser 

Gly 
460 

Ala 

Ile 

Ala 

Ser 

Ile 
540 

His 

Gly 

Glu 

Met 

Ser 

Glu 

Arg 

Tyr 

Ser 
7 OO 

Asp 

Arg 

Glu 

Phe 
365 

Wall 

Asp 

Teu 

Arg 
4 45 

Asn 

Glin 

Teu 

Teu 

Met 
525 

Ser 

Pro 

Glin 

Thr 
605 

Ile 

Asn 

Teu 

Tyr 
685 

Thr 

Teu 

Glu 

His 
35 O 

Thr 

Telu 

Asn 

Gly 

Asp 
43 O 

Arg 

Gly 

Wall 

Glu 

Wall 

Ile 

Wall 

Ser 

Pro 

Telu 
59 O 

Ile 

Thr 

Wall 

Ser 
67 O 

Ala 

Asn 

Gly 

Glu 

Pro 
335 

Ser 

Thr 

Asn 

Ser 

Gly 
415 

Ala 

Glin 

Ala 

Glin 

Asp 
495 

Trp 

Ser 

Telu 

Wall 
575 

Gly 

Glin 

Thr 

Asp 
655 

Asn 

Glin 

Arg 

Ala 

Tyr 
320 

Telu 

Gly 

Ser 

Glu 

Thr 
400 

Telu 

Ala 

Gly 

Tyr 
480 

Telu 

Asn 

Asn 

Asn 

Arg 
560 

Thr 

Wall 

Glu 

Telu 
640 

Phe 

Wall 

Arg 

Asn 

Wall 
720 

34 
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-continued 

Gly Glin Thr Val Val Asn Ala Val Ser Gly Val Ala Thr Leu Phe Ser 
725 730 735 

Ser Ile Val Thr Gly Phe Ile Asin Phe Ile Lys Asn Pro Phe Gly Gly 
740 745 750 

Met Leu Met Ile Ile Val Val Ile Gly Val Leu Phe Ala Ile Tyr Phe 
755 760 765 

Leu Thr Lys Lys Thr Lys Ile Tyr Glu Thr Ala Pro Ile Llys Met Ile 
770 775 78O 

Tyr Pro Glu Ile Asp Lys Lieu Lys Glu Arg Glu Gly Lys Ser Glu Ile 
785 790 795 8OO 

Ala Pro Ile Ser Glu Glu Glu Lieu Glu Arg Ile Val Lieu Ala Met His 
805 810 815 

Ile His Glin Glin Asn Ser His Met Glu Thir Lys Thr Arg Lys Asp Pro 
820 825 83O 

Lys Asp Ser Ile Leu Thr Arg Ala Glin Asn Met Leu Arg Lys Arg Ser 
835 840 845 

Gly Tyr Ser Asn Lieu Lys Asn Ala Glu Ser Val Glu Met Lieu. Asn Thr 
85 O 855 860 

Teu 
865 

<400 

SEQ ID NO 25 
LENGTH 24 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Sequencing primer for TOPO-poRII: bases 434-458 

SEQUENCE: 25 

cgcc agggitt titcc.ca.gtca cqac 24 

<400 

SEQ ID NO 26 
LENGTH 17 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: M13 reverse sequencing primer for TOPO-pCRII: 
bases 205-222 

SEQUENCE: 26 

caggaalacag citatgac 17 

<400 

SEQ ID NO 27 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 
gpB gene: bases 1989-2008 

SEQUENCE: 27 

Cagggacgag aagaggctta 20 

<400 

SEQ ID NO 28 
LENGTH 19 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 
gpB gene : bases 1513-1531 

SEQUENCE: 28 

36 
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-continued 

acaccagagc agotcitat g 19 

<210 SEQ ID NO 29 
<211& LENGTH 24 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 

gpB gene: bases 2399-2422 

<400 SEQUENCE: 29 

tag caccalat cagtgaagaa gagc 24 

<210 SEQ ID NO 30 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 

gpB gene : bases 322-343 

<400 SEQUENCE: 30 

gccagtgata togtacacag to 22 

<210> SEQ ID NO 31 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 

gpB gene : bases 140-163 

<400 SEQUENCE: 31 

taac aggtoa citatggaaca cacg 24 

<210> SEQ ID NO 32 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 

gpB gene: bases 537-560 

<400 SEQUENCE: 32 

ttctittaaga citaalacacag gtgg 24 

<210 SEQ ID NO 33 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 

gpB gene: bases 815-8.35 

<400 SEQUENCE: 33 

ggagtggtga agatgatcat g 21 

<210> SEQ ID NO 34 
&2 11s LENGTH 25 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 

gpB gene: bases 993-1017 

<400 SEQUENCE: 34 

38 
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ccataatgtt agtggacaat atgac 25 

<400 

SEQ ID NO 35 
LENGTH 21 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 
gpB gene: bases 1073-1093 

SEQUENCE: 35 

atgacgctgt gatgtcattg g 21 

<400 

SEQ ID NO 36 
LENGTH 22 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Sequencing primer for porcine gamma herpesvirus 
gpB gene: bases 1673-1694 

SEQUENCE: 36 

gatgcact ga gaagcctgag ac 22 

<400 

SEQ ID NO 37 
LENGTH 823 
TYPE PRT 

ORGANISM: Human herpesvirus 8 

SEQUENCE: 37 

Met Thr Pro Arg Ser Arg Leu Ala Thr Leu Gly. Thr Val Ile Leu Leu 
1 5 10 15 

Val Cys Phe Cys Ala Gly Ala Ala His Ser Arg Gly Asp Thr Phe Glin 
2O 25 30 

Thr Ser Ser Ser Pro Thr Pro Pro Gly Ser Ser Ser Lys Ala Pro Thr 
35 40 45 

Lys Pro Gly Glu Glu Ala Ser Gly Pro Lys Ser Val Asp Phe Tyr Glin 
50 55 60 

Phe Arg Val Cys Ser Ala Ser Ile Thr Gly Glu Leu Phe Arg Phe Asn 
65 70 75 8O 

Leu Glu Glin Thr Cys Pro Asp Thr Lys Asp Llys Tyr His Glin Glu Gly 
85 90 95 

Ile Leu Lieu Val Tyr Lys Lys Asn. Ile Val Pro His Ile Phe Lys Val 
100 105 110 

Arg Arg Tyr Arg Lys Ile Ala Thr Ser Val Thr Val Tyr Arg Gly Lieu 
115 120 125 

Thr Glu Ser Ala Ile Thr Asn Lys Tyr Glu Leu Pro Arg Pro Val Pro 
130 135 1 4 0 

Leu Tyr Glu Ile Ser His Met Asp Ser Thr Tyr Gln Cys Phe Ser Ser 
145 15 O 155 160 

Met Lys Val Asn. Wall Asn Gly Val Glu Asn. Thr Phe Thr Asp Arg Asp 
1.65 170 175 

Asp Val Asn Thr Thr Val Phe Leu Gln Pro Val Glu Gly Leu Thr Asp 
18O 185 19 O 

Asn Ile Glin Arg Tyr Phe Ser Glin Pro Val Ile Tyr Ala Glu Pro Gly 
195 200 2O5 

Trp Phe Pro Gly Ile Tyr Arg Val Arg Thr Thr Val Asn Cys Glu Ile 
210 215 220 

Val Asp Met Ile Ala Arg Ser Ala Glu Pro Tyr Asn Tyr Phe Val Thr 

40 



225 

Ser 

Ser 

Wall 

Thr 

Trp 
305 

Phe 

Wall 

Thr 

Asn 
385 

Trp 

Gly 

Ser 

Gly 

Tyr 
465 

Arg 

Teu 

Pro 

Ile 

Asn 
545 

Teu 

Ile 

His 

Ile 
625 

Glu 

Telu 

Telu 

Pro 
29 O 

Ala 

Thr 

Wall 

Ala 

Thr 
370 

Gly 

Glin 

Asn 

Ala 

Gly 
450 

Asp 

Ala 

Ser 

Wall 

Asn 
530 

Ser 

Asn 

Ile 

Telu 
610 

Ala 

Telu 

Gly 

Ser 

Asn 
275 

Glin 

Ser 

Phe 

Ala 

Asn 
355 

Telu 

Thr 

Pro 

Pro 

Ser 
435 

Gly 

Ser 
515 

Wall 

Ser 

Telu 

Phe 
595 

Arg 

Telu 

Asp 

Thr 
260 

His 

Asn 

Glu 

Pro 

Asn 
340 

Phe 

Asn 

Wall 

Met 

Thr 
420 

Arg 

Ser 

Telu 

Ile 
5 OO 

Ala 

Asp 

Asp 

Ser 

Thr 

Ile 

Thr 

Asn 

Ser 

Thr 
245 

Thr 

Thr 

Arg 

Ser 

Arg 
325 

Glu 

Thr 

Ala 

Glin 

Ser 
405 

Ser 

Arg 

Thr 

Arg 

Arg 
485 

Asn 

Glin 

Wall 

Asn 
565 

Asn 

Thr 

Ile 

Teu 

Ser 
645 

230 

Wall 

Pro 

Wall 

Ile 

Lys 
310 

Ser 

Ile 

Asp 

Ser 

Tyr 
390 

Ala 

Ser 

Asp 

Asp 
470 

Glu 

Pro 

Phe 

Ser 

Cys 
550 

Teu 

Asn 

Arg 

Asn 

Ser 
630 

Ala 

41 

Glu 

Ser 

Wall 

Phe 
295 

Thr 

Ile 

Thr 

Thr 

Lys 
375 

Phe 

Ile 

Pro 

Arg 

Asn 
455 

Gly 

Glin 

Thr 

Wall 

Ser 
535 

Phe 

Glin 

Asn 

Thr 
615 

Phe 

Glu 

Wall 

Asn 

Thr 
280 

Wall 

Thr 

Glin 

Ala 

Tyr 
360 

Ala 

His 

Asn 

Pro 

Arg 
4 40 

Telu 

Ile 

Wall 

Ser 

Gly 

Wall 

Ala 

Thr 

Wall 

Glu 
600 

Thr 

Ile 

Lys 

Ser 

Lys 
265 

Tyr 

Glu 

Ala 

Thr 

Thr 
345 

Ser 

Lys 

Thr 

Telu 

Pro 
425 

Ser 

Ser 

Asn 

Arg 

Wall 
505 

Asp 

Asn 

Arg 

Gly 

Glu 
585 

Thr 

Pro 
250 

Asn 

Ser 

Thr 

Wall 

Thr 
330 

Phe 

Telu 

Thr 

Thr 
410 

Ser 

Ala 

Glin 

Asp 
490 

Met 

Ala 

Ile 

Pro 

Glin 
570 

Thr 

Telu 

Ile 

Asn 

Telu 
650 

235 

Phe 

Gly 

Asp 

Gly 

Cys 
315 

His 

Thr 

Teu 

Ala 

Gly 
395 

His 

Ala 

Ser 

Thr 

Wall 
475 

Asn 

Thr 

Ile 

His 

Teu 
555 

Teu 

Wall 

Ser 

Ile 
635 

Ala 

US 6,942,863 B2 

-continued 

Teu 

Arg 

Ala 

Pro 

Glu 

Ala 

Thr 

Ser 

Gly 

Ala 

Ser 

Thr 

Glin 
460 

Teu 

Teu 

Ala 

Ser 

Lys 
540 

Wall 

Gly 

Thr 
62O 

Asp 

Ser 

Ser 

Gly 
285 

Teu 

Asp 

Pro 

Ser 
365 

Thr 

Teu 

Glin 

Pro 

Ala 
4 45 

Teu 

Glu 

Met 

Ile 

Wall 
525 

Ser 

Thr 

Ala 

Asp 

Lys 
605 

Teu 

Phe 

Ser 

Asn 

Wall 
27 O 

Thr 

Thr 

Ala 

Ser 

Telu 
35 O 

Asp 

His 

Gly 

Met 
43 O 

Ala 

Glin 

Glu 

Trp 

Tyr 

Thr 

Telu 

Phe 

Arg 

Thr 
59 O 

Asp 

Asn 

Wall 

Glu 
255 

Glin 

Ser 

Telu 

Telu 

Phe 
335 

Thr 

Ile 

Wall 

Telu 

Asp 
415 

Thr 

Ala 

Phe 

Telu 

Tyr 
495 

Gly 

Glu 

Arg 

Asn 
575 

Thr 

Ala 

Phe 
655 

240 

Ser 

Wall 

Pro 

Ser 

Trp 
320 

His 

Pro 

Asn 

Pro 

Wall 
400 

Ser 

Thr 

Gly 

Ala 

Ser 
480 

Glu 

Arg 

Thr 

Phe 
560 

Glu 

Glu 

Ala 

Phe 

Ile 
640 

Asp 

42 
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Leu Glu Thr Met Phe Arg Glu Tyr Asn Tyr Tyr Thr His Arg Leu Ala 
660 665 67 O 

Gly Lieu Arg Glu Asp Lieu. Asp Asn. Thir Ile Asp Met Asn Lys Glu Arg 
675 680 685 

Phe Val Arg Asp Leu Ser Glu Ile Val Ala Asp Leu Gly Gly Ile Gly 
69 O. 695 7 OO 

Lys Thr Val Val Asn Val Ala Ser Ser Val Val Thr Leu Cys Gly Ser 
705 710 715 720 

Leu Val Thr Gly Phe Ile Asn Phe Ile Llys His Pro Leu Gly Gly Met 
725 730 735 

Leu Met Ile Ile Ile Wall Ile Ala Ile Ile Leu. Ile Ile Phe Met Leu 
740 745 750 

Ser Arg Arg Thr Asn. Thir Ile Ala Glin Ala Pro Val Lys Met Ile Tyr 
755 760 765 

Pro Asp Wall Asp Arg Arg Ala Pro Pro Ser Gly Gly Ala Pro Thr Arg 
770 775 78O 

Glu Glu Ile Lys Asn. Ile Leu Lieu Gly Met His Glin Lieu Glin Glin Glu 
785 790 795 8OO 

Arg Gln Lys Ala Asp Asp Leu Lys Lys Ser Thr Pro Ser Val Phe Glin 
805 810 815 

Arg Thr Ala Asn Gly Lieu Arg 
820 

<210> SEQ ID NO 38 
&2 11s LENGTH 808 
&212> TYPE PRT 

<213> ORGANISM: Rhesus monkey rhadinovirus 

<400 SEQUENCE: 38 

Met Met Ile Thr Asn Arg Thr Arg Arg Leu Leu Arg Ala Trp Val Val 
1 5 10 15 

Ile Ile Ala Ile Gly. Thir Ala Val Gly Glu Asn Val Thr Thr Pro Lys 
2O 25 30 

Gly Ala Thr Thr Thr Ala Lys Pro Thr Pro Gly Pro Ser Thr Pro Thr 
35 40 45 

Pro Pro Glu Asn Pro Pro Arg Ala Glu Ala Phe Lys Phe Arg Val Cys 
50 55 60 

Ser Ala Ser Ala Thr Gly Glu Lieu Phe Arg Phe Asn Lieu Glu Lys Thr 
65 70 75 8O 

Cys Pro Gly Thr Glu Asp Lys Thr His Glin Glu Gly Ile Leu Met Val 
85 90 95 

Phe Lys Lys Asn. Ile Val Pro His Ile Phe Lys Val Arg Arg Tyr Arg 
100 105 110 

Lys Val Ala Thr Ser Val Thr Val Tyr Arg Gly Trp Thr Glu Thr Ala 
115 120 125 

Val Thr Gly Lys Glin Glu Val Ile Arg Pro Val Pro Gln Tyr Glu Ile 
130 135 1 4 0 

Asn His Met Asp Thr Thr Tyr Glin Cys Phe Ser Ser Met Arg Val Asn 
145 15 O 155 160 

Val Asin Gly Ile Val Asn Thr Tyr Thr Asp Arg Asp Phe Thr Asn Glin 
1.65 170 175 

Thr Val Phe Leu Gln Pro Val Glu Gly Leu Thir Asp Asn Ile Glin Arg 
18O 185 19 O 

Tyr Phe Ser Glin Pro Val Leu Tyr Thr Thr Pro Gly Trp Phe Pro Gly 

44 



Ile 

Ala 
225 

Thr 

Ala 

Thr 

Phe 

Lys 
305 

Ile 

Thr 

Thr 

Ile 

Tyr 
385 

Teu 

Pro 

Thr 

Ala 

Ser 
465 

Glu 

Arg 

Thr 

Phe 
545 

Glu 

Glu 

Wall 

Phe 

Tyr 
210 

Arg 

Wall 

Glu 

Met 

Ala 
29 O 

Ser 

Glin 

Ala 

Lys 
370 

Ser 

Pro 

Asn 

Tyr 
450 

Arg 

Telu 

Pro 

Wall 

Ser 
530 

Telu 

Ile 

His 

Phe 

Ile 
610 

195 

Arg 

Ser 

Glu 

Wall 
275 

Asp 

Ala 

Thr 

Thr 

Ser 
355 

Thr 

Telu 

Ala 

Glu 
435 

Asp 

Ala 

Ser 

Wall 

Ala 
515 

Thr 

Asn 

Ile 

Wall 
595 

Ala 

Wall 

Ala 

Wall 

Thr 
260 

Asp 

Ser 

Wall 

Thr 

Phe 
340 

Telu 

Glu 

Wall 

Thr 
420 

Glin 

Ser 
5 OO 

Wall 

Pro 

Ser 

Telu 

Phe 

Telu 

Arg 

Glu 

Ser 
245 

Glu 

Phe 

Gly 

Cys 

His 
325 

Thr 

Teu 

Ser 

Gly 

Asp 
405 

Thr 

Ala 

Teu 

Cys 

Ile 
485 

Ala 

Asp 

Gly 

Thr 

Thr 
565 

Ile 

Lys 

Asn 

Thr 

Pro 
230 

Pro 

Asn 

Ala 

Glu 

Ala 
310 

Glu 

Ser 

Asp 

Asp 

Gly 
390 

Glu 

Ser 

Thr 

Arg 

Arg 
470 

Asn 

Glin 

Met 

Thr 
550 

Asp 

Ala 

Ile 

Teu 

45 

Thr 
215 

Tyr 

Phe 

Gly 

Thr 

Tyr 
295 

Teu 

Ala 

Pro 

Glu 

Thr 
375 

Teu 

Met 

Thr 

Asp 

Ala 
455 

Glu 

Pro 

Phe 

Ala 

Cys 
535 

Teu 

Asn 

Ser 

Asn 

Ser 
615 

200 

Wall 

Ser 

Cys 

Telu 

Arg 
280 

Thr 

Thr 

Ser 

Telu 

Wall 
360 

His 

Phe 

Arg 

Wall 

Asn 
4 40 

Ser 

Glin 

Thr 

Wall 

Ser 

Phe 

Glin 

Asn 

Thr 
600 

Phe 

Asn 

His 

Gly 
265 

Ala 

Wall 

Telu 

Ser 
345 

Ile 

Wall 

Telu 

Gly 

Ser 
425 

Telu 

Ile 

Wall 

Ser 

Gly 
505 

Wall 

Ser 

Wall 

Wall 
585 

Ser 

Ile 

Cys 

Phe 

Asn 
250 

Ala 

Pro 

Ser 

Trp 

His 
330 

Glu 

Glin 

Thr 

Telu 

Telu 
410 

Arg 

Ala 

Asn 

Arg 

Wall 
490 

Asp 

Ser 

Gly 

Glu 
570 

Thr 

Glu 

Glu 

Glu 

Wall 
235 

Asp 

Arg 

Thr 

Trp 

Lys 
315 

Phe 

Wall 

Asn 

Trp 
395 

Asn 

Wall 

Ala 

Asp 
475 

Met 

Ala 

Ile 

Pro 

Glin 
555 

Ala 

Ile 

Asn 

US 6,942,863 B2 
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Ile 
220 

Thr 

Ser 

Wall 

Thr 

Lys 

Thr 

Wall 

Ala 

Thr 

Gly 

Glin 

Gly 

Arg 

Pro 

Wall 
460 

Thr 

Thr 

Ile 

His 

Pro 
540 

Teu 

Ser 

Ile 
62O 

2O5 

Wall 

Ala 

Thr 

Teu 

Glu 
285 

Ala 

Phe 

Ala 

Asn 

Teu 
365 

Ser 

Pro 

Thr 

Arg 

Glin 
4 45 

Teu 

Ala 

Ser 

Lys 
525 

Wall 

Gly 

Thr 
605 

Asp 

Asp 

Telu 

Thr 
27 O 

Thr 

Glu 

Pro 

Asn 

Phe 
35 O 

Asn 

Ala 

Telu 

Thr 

Ser 
43 O 

Telu 

Glu 

Met 

Ile 

Wall 
51O. 

Ser 

Thr 

Pro 

Glu 

Lys 
59 O 

Telu 

Phe 

Met 

Gly 

Ser 
255 

Asn 

Arg 

Asp 

Arg 

Asp 
335 

Thr 

Asp 

Glin 

Thr 

Pro 
415 

Wall 

Glin 

Glu 

Trp 

Tyr 
495 

Thr 

Telu 

Phe 

Arg 

Thr 
575 

Asp 

Gly 

Arg 

Ile 

Asp 
240 

Wall 

Wall 

Pro 

Ala 
320 

Wall 

Gly 

Thr 

Pro 
400 

Ala 

Asn 

Phe 

Telu 

Tyr 
480 

Gly 

Asp 

Arg 

Arg 

Asn 
560 

Thr 

Wall 

46 



Ile 
625 

Asp 

Ala 

Arg 

Gly 

Ser 
705 

Met 

Teu 

Glu 

Glu 
785 

Arg 

<400 

Glu 

Ile 

Gly 

Telu 

Arg 
69 O. 

Ile 

Telu 

Asn 

Pro 

Glin 
770 

Arg 

Telu 

Glu 

Telu 

Ala 
675 

Thr 

Wall 

Met 

Arg 

Asp 
755 

Ile 

Ala 

Tyr 

Thr 

Arg 
660 

Arg 

Wall 

Ser 

Ile 

Arg 
740 

Ile 

Lys 

Ser 

PRT 

SEQUENCE: 

Met Tyr Pro Thr 
1 

Teu 

Pro 

Pro 

Glu 
65 

Phe 

Glu 

Gly 

Ala 
145 

Asn 

Arg 

Thr 

Thr 

Thr 
50 

Asp 

Gly 

Ile 

Telu 
130 

His 

Ser 

Asp 

Telu 

Thr 
35 

Glu 

Phe 

Telu 

Ile 

Arg 
115 

Thr 

Glu 

Ala 

Gly 

Telu 
2O 

Telu 

Thr 

Asp 

Telu 
100 

Arg 

Thr 

Trp 

Thr 

Wall 

Ser 

Met 
645 

Glu 

Asp 

Wall 

Gly 

Teu 
725 

Thr 

Asn 

Teu 

Asp 
805 

SEQ ID NO 39 
LENGTH 
TYPE 

ORGANISM: Murine herpesvirus 68 

831 

39 

Wall 
5 

Cys 

Pro 

Wall 

Lys 
85 

Teu 

Tyr 

Ser 

Glu 

Met 
1.65 

Asn 

Arg 
630 

Phe 

Asp 

Teu 

Asn 

Phe 
710 

Wall 

Asn 

Lys 

Ile 

Asp 
790 

Gly 

Lys 

Teu 

Glin 

Pro 

Cys 
70 

Thr 

Wall 

Ser 

Wall 
15 O 

Wall 

Lys 

47 

Ala 

Teu 

Ser 

Wall 
695 

Ile 

Ile 

Ala 

Met 

Teu 
775 

Glu 

Teu 

Ser 

Teu 

Pro 

Pro 
55 

Gly 

Cys 

Tyr 

Lys 

Wall 
135 

Gly 

Wall 

Thr 

Glu 

Glu 

Asp 

Glu 
680 

Ala 

Asn 

Wall 

Ile 

Glin 
760 

Ala 

Glin 

Lys 

Met 

Cys 

Ser 
40 

Telu 

Wall 

Pro 

Lys 

Ile 
120 

Thr 

Asn 

Wall 

Lys Lys 

Tyr Asn 
650 

Asn Thr 
665 

Ile Wall 

Ser Ser 

Phe Ile 

Ala Wall 
730 

Ala Glin 
745 

Pro Ser 

Gly Met 

Glin Arg 

Arg Val 
10 

His Thr 
25 

Asp Met 

Ser Thr 

Ala Ala 

Ser Thr 
90 

Ile Asn 
105 

Ile Thr 

Gly Lys 

Phe Asp 

Asn Wall 
170 

Asn. Ile 

Teu 
635 

Tyr 

Ile 

Ala 

Wall 

Lys 
715 

Wall 

Ala 

Gly 

His 

Ser 
795 

Ala 

His 

Thr 

Asn 

Thr 
75 

Glin 

Ile 

Glin 

Phe 

Ser 
155 

Arg 

Arg 
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Ser 

Asp 

Asp 

Ile 
7 OO 

Ser 

Teu 

Pro 

Gly 

Glin 

Ala 

His 

Teu 

Pro 

Thr 
60 

Gly 

Asp 

Wall 

Teu 

Glu 
1 4 0 

Ile 

Glin 

Pro 

Gly 

Thr 

Teu 

Teu 
685 

Thr 

Pro 

Ile 

Ile 

Lys 
765 

Teu 

Pro 

Teu 

Ala 
45 

Asn 

Glu 

Pro 

Thr 
125 

Met 

Wall 

Wall 

Ser 

Glin 

Asn 
67 O 

Gly 

Telu 

Phe 

Wall 

Arg 
750 

Wall 

Glin 

Ser 

Thr 

Wall 
30 

Glin 

Tyr 
110 

Ile 

Ala 

Glin 

Asp 

Wall 

Arg 
655 

Arg 

Asp 

Phe 

Gly 

Phe 
735 

Met 

Asp 

Glin 

Telu 

Asn 
15 

Asp 

Gly 

Phe 

His 
95 

Ile 

Trp 

Thr 

Wall 
175 

Gly 

Phe 
640 

Telu 

Asp 

Wall 

Phe 
8OO 

Telu 

Glin 

Ala 

Phe 

Arg 

Wall 

Phe 

Arg 

Glin 

Tyr 
160 

Asp 

Telu 

48 



Thr 

Pro 

Glu 
225 

Ala 

Asp 

Arg 

Ala 

Tyr 
305 

His 

Thr 

Ile 

Wall 
385 

Teu 

Asp 

Gly 

Lys 
465 

Trp 

Ala 

Wall 

Asp 
545 

Asn 

Ile 

Gly 

Gly 
210 

Ile 

Thr 

Asn 

Glu 

Pro 
29 O 

Ser 

Trp 

His 

Glu 

Asn 
370 

Ala 

Ile 

Ser 

Arg 

Ser 
450 

Telu 

Wall 

Ala 

Asp 
530 

Ser 

Telu 

Phe 

Asn 
195 

Trp 

Wall 

Ala 

Thr 

Wall 
275 

Ala 

Trp 

Phe 

Wall 
355 

Ser 

Trp 

Asp 

Glu 
435 

Glu 

Thr 

Arg 

Asn 

Arg 
515 

Glin 

Thr 

Thr 

Ser 

Ile 
595 

18O 

Ile 

Met 

Asp 

Telu 

Ser 
260 

Gly 

Lys 

Thr 

Wall 
340 

Glu 

Thr 

Gly 

Glin 

Pro 
420 

Ala 

Asn 

Thr 

Glu 

Pro 
5 OO 

Tyr 

Ser 

Thr 

Asp 

Asn 

Wall 

Glin 

Pro 

Met 

Gly 
245 

Glin 

Asn 

Glin 

Thr 

Phe 
325 

Ala 

Asn 

Ile 

Lys 

Pro 
405 

Glu 

Ala 

Pro 

Ser 

Glin 
485 

Thr 

Wall 

Ser 

Cys 

Pro 
565 

Thr 

Gly 

Gly 

Wall 
230 

Asp 

Ser 

Tyr 

Ser 

Ala 
310 

Pro 

Asn 

Phe 

Ser 

Thr 
390 

Teu 

Pro 

Asp 

Teu 

Wall 
470 

Wall 

Ser 

Gly 

Wall 

Tyr 
550 

Teu 

Asn 

Glu 

49 

Tyr 

Phe 
215 

Ala 

Ser 

Thr 

Arg 
295 

Thr 

Arg 

Glu 

Thr 

Glu 
375 

Glin 

Glu 

Thr 

Asn 

Ile 
455 

Asn 

Arg 

Wall 

Asp 

Asn 
535 

Ser 

Thr 

Ile 

Tyr 

Phe 
200 

Tyr 

Telu 

Ala 

Phe 
280 

Thr 

Ala 

Wall 

Ser 
360 

Tyr 

Tyr 

His 

Pro 

Gly 
4 40 

Thr 

Asn 

Asp 

Met 

Ala 

Ile 

Gly 

Glu 

Ile 
600 

185 

Ser 

Ser 

Glu 

Pro 
265 

Wall 

Phe 

Glin 

Ile 

Thr 
345 

Thr 

Ile 

Phe 

Pro 

Ala 
425 

Asn 

Ala 

Wall 

Thr 

Ser 
505 

Ile 

His 

Pro 

Glin 

Thr 
585 

Tyr 

Glin 

Wall 

Met 

Telu 
250 

Lys 

Asp 

Telu 

Thr 

Glin 
330 

Ala 

Tyr 

Glin 

Lys 

Glu 
410 

Pro 

Ser 

Glin 

Telu 

Telu 
490 

Ala 

Ser 

Glin 

Telu 
570 

Cys 

Tyr 

Pro 

Arg 

Asp 
235 

Ser 

Arg 

Glu 

Ala 
315 

Thr 

Thr 

Ser 

Thr 
395 

Ile 

Pro 

Thr 

Ile 

Glu 
475 

Met 

Ile 

Wall 

Ser 

Wall 
555 

Gly 

US 6,942,863 B2 

-continued 

Thr 

Thr 
220 

Pro 

Pro 

Ala 

Asn 

Thr 

Thr 

Ala 

Phe 

Teu 
38O 

Asp 

Glu 

Ser 

Glin 
460 

Glu 

Trp 

Thr 

Teu 
540 

Thr 

Pro 

Asp 

Teu 

Thr 

Tyr 

Phe 

Asp 

Asn 
285 

Pro 

Cys 

His 

Asn 

Wall 
365 

Asn 

Gly 

Asp 

Ser 

Glu 
4 45 

Phe 

Teu 

Tyr 

Gly 

Asp 
525 

Arg 

Phe 

Glu 

Asn 
605 

19 O 

Tyr 

Wall 

Asn 

Glin 

Met 
27 O 

Arg 

Ser 

Asp 

Glu 

Thr 
35 O 

Ser 

Asn 

Asn 

Ile 

Thr 
43 O 

Wall 

Ala 

Ser 

Glu 

Lys 

Telu 

Ser 
59 O 

Ser 

Asn 

Thr 
255 

Arg 

Gly 

Ala 

Telu 

His 
335 

Pro 

Asp 

Ser 

Telu 

Asp 
415 

Arg 

Ser 

Arg 

Telu 
495 

Pro 

Ile 

Glin 

Phe 

Glu 
575 

Glu 

Ile 

Glu 

Ile 
240 

Phe 

Wall 

Thr 

Thr 

Wall 
320 

Ser 

Telu 

Glin 

Tyr 
400 

Glu 

Arg 

Asp 

Ala 
480 

Ser 

Wall 

His 

Ile 
560 

Ile 

His 

Phe 

SO 



US 6,942,863 B2 
S1 

-continued 

Glu Glu Lys Lieu. Asn Lieu Ser Ser Ile Ala Thr Lieu. Asp Thr Phe Ile 
610 615 62O 

Ala Lieu. Asn. Ile Ser Phe Ile Glu Asn. Ile Asp Phe Lys Thr Val Glu 
625 630 635 640 

Leu Tyr Ser Ser Thr Glu Arg Lys Lieu Ala Ser Ser Val Phe Asp Ile 
645 650 655 

Glu Ser Met Phe Arg Glu Tyr Asn Tyr Tyr Thr Tyr Ser Leu Ala Gly 
660 665 67 O 

Ile Lys Lys Asp Leu Asp Asn. Thir Ile Asp Tyr Asn Arg Asp Arg Lieu 
675 680 685 

Val Glin Asp Leu Ser Asp Met Met Ala Asp Leu Gly Asp Ile Gly Arg 
69 O. 695 7 OO 

Ser Wal Wall Asn. Wal Wal Ser Ser Wal Wall Thr Phe Phe Ser Ser Ile 
705 710 715 720 

Val Thr Gly Phe Ile Lys Phe Phe Thr Asn Pro Leu Gly Gly Ile Phe 
725 730 735 

Ile Leu Lieu. Ile Ile Gly Gly Ile Ile Phe Lieu Val Val Val Lieu. Asn 
740 745 750 

Arg Arg Asn. Ser Glin Phe His Asp Ala Pro Ile Lys Met Leu Tyr Pro 
755 760 765 

Ser Val Glu Asn Tyr Ala Ala Arg Glin Ala Pro Pro Pro Tyr Ser Ala 
770 775 78O 

Ser Pro Pro Ala Ile Asp Lys Glu Glu Ile Lys Arg Ile Leu Lieu Gly 
785 790 795 8OO 

Met His Glin Val His Glin Glu Glu Lys Glu Ala Glin Lys Glin Lieu. Thr 
805 810 815 

Asn Ser Gly Pro Thr Leu Trp Gln Lys Ala Thr Gly Phe Leu Arg 
820 825 83O 

<210> SEQ ID NO 40 
<211& LENGTH: 844 
&212> TYPE PRT 
<213> ORGANISM: Bovine herpesvirus 4 

<400 SEQUENCE: 40 

Tyr Tyr Lys Thr Ile Leu Phe Phe Ala Leu Ile Lys Val Cys Ser Phe 
1 5 10 15 

Asn Glin Thir Thir Thr His Ser Thr Thr Thir Ser Pro Ser Ile Ser Ser 
2O 25 30 

Thir Thr Ser Ser Thr Thr Thr Ser Thr Ser Lys Pro Ser Asn Thr Thr 
35 40 45 

Ser Thr Asn. Ser Ser Leu Ala Ala Ser Pro Glin Asn. Thir Ser Thr Ser 
50 55 60 

Lys Pro Ser Thr Asp Asn Gln Gly Thr Ser Thr Pro Thr Ile Pro Thr 
65 70 75 8O 

Val Thr Asp Asp Thr Ala Ser Lys Asn. Phe Tyr Lys Tyr Arg Val Cys 
85 90 95 

Ser Ala Ser Ser Ser Ser Gly Glu Lieu Phe Arg Phe Asp Lieu. Asp Glin 
100 105 110 

Thr Cys Pro Asp Thr Lys Asp Llys Lys His Val Glu Gly Ile Leu Lieu 
115 120 125 

Val Lieu Lys Lys Asn. Ile Val Pro Tyr Ile Phe Lys Val Arg Lys Tyr 
130 135 1 4 0 

Arg Lys Ile Ala Thr Ser Val Thr Val Tyr Arg Gly Trp Ser Glin Ala 

52 



145 

Ala 

Ile 

Wall 

Arg 
225 

Gly 

Asp 

Thr 

Asn 
305 

Glu 

Pro 

Asn 

Teu 
385 

Glu 

Asp 

Trp 

Ile 

Wall 
465 

Wall 

Glu 

Met 

Ile 

Wall 
545 

Ser 

Wall 

Ser 

Ile 

Ser 
210 

Ile 

Ala 

Thr 

Gly 
29 O 

His 

Arg 

Asp 

Arg 

Glu 
370 

Arg 

Thr 

Gly 

Glin 

Glu 
450 

Asp 

Glin 

Glu 

Trp 

Tyr 
530 

Ser 

Met 

Thr 

Met 

Asn 
195 

Wall 

Phe 

Arg 

Ile 
275 

Asn 

Glin 

Ile 

Arg 

Ala 
355 

Wall 

Gly 

Telu 

Glu 

Ala 
435 

Arg 

Thr 

Telu 

Tyr 
515 

Gly 

Glu 

Arg 

Asn 

Ile 
18O 

Gly 

Pro 

Ser 

Ser 
260 

Glu 

Ser 

Thr 

Phe 

Glu 
340 

Ile 

Thr 

Asn 

Glu 

Wall 
420 

Met 

Asn 

Lys 

Ala 

Thr 
5 OO 

Glu 

Lys 

Cys 

Thr 

Arg 
1.65 

Asp 

Ile 

Teu 

Glin 

Wall 
245 

Wall 

Ile 

Thr 

Wall 

Teu 
325 

Arg 

Glin 

Ala 

Thr 

Glu 
405 

Lys 

Lys 

Asn 

Thr 

Tyr 
485 

Lys 

Teu 

Pro 

Ile 

Asp 
565 

15 O 

Asp 

Teu 

Glin 

Pro 
230 

Arg 

Glu 

Ser 

Ser 

Asp 
310 

Lys 

Ala 

Thr 

Ser 

Glu 
390 

Thr 

Pro 

Lys 

Phe 
470 

Asp 

Thr 

Ser 

Wall 

Asn 
550 

Asp 

S3 

Asp 

Thr 

Asn 

Pro 
215 

Teu 

Thr 

Pro 

Pro 

Arg 
295 

Asp 

Ile 

Ile 

Phe 
375 

Ile 

Wall 

Teu 

Thr 
455 

Glin 

His 

Trp 

Ala 
535 

Wall 

Pro 

Ile 

Tyr 

Thr 
200 

Wall 

Ile 

Thr 

Tyr 

Phe 
280 

Asp 

Glu 

Glu 

Cys 

His 
360 

Telu 

Telu 

Lys 

Lys 

Asn 
4 40 

Gly 

Gly 

Telu 

Cys 

Ile 

Wall 

Asp 

Lys 

Ser 

His 
185 

Tyr 

Ala 

Tyr 

Wall 

Thr 
265 

Cys 

Ala 

Arg 

Glu 

Asp 
345 

Asn 

Thr 

Asn 

Lys 

Thr 
425 

Telu 

Asn 

Ala 

Arg 
505 

Asn 

Lys 

Glin 

Wall 

Arg 
170 

Cys 

Ile 

Gly 

Ala 

Asn 
250 

His 

His 

Thr 

Tyr 
330 

Phe 

Glu 

Ser 

Cys 

Phe 
410 

Asn 

Ser 

Lys 

Lys 

Thr 
490 

Glu 

Pro 

Ala 

Ala 

Cys 
570 

155 

Ala 

Phe 

Asp 

Teu 

Glu 
235 

Cys 

Phe 

Asn 

Lys 

Gly 
315 

Thr 

Wall 

Ser 

Asn 

Met 
395 

Asn 

Gly 

Glu 

Ser 

Gly 
475 

Ser 

Glin 

Wall 

Met 

Ser 
555 

US 6,942,863 B2 

-continued 

Ile 

Ser 

Arg 

Thr 
220 

Pro 

Glu 

Ile 

Asn 

Wall 

His 

Ile 

Ile 

Phe 

Glin 

Asn 

Gly 

His 

Arg 
460 

Teu 

Met 

Ser 

Gly 
540 

Wall 

Ser 

Pro 

Ala 

Asp 

Glu 

Gly 

Wall 

Thr 

Ser 
285 

Trp 

Pro 

Ser 

Trp 

His 
365 

Glu 

Ser 

Ser 

Teu 

Thr 
4 45 

Glin 

Ser 

Asn 

Wall 
525 

Asp 

Asn 

Arg 

Met 
19 O 

Ser 

Asn 

Trp 

Wall 

Ala 
27 O 

Glin 

Ile 

Thr 

Trp 

Lys 
35 O 

Phe 

Glu 

Thr 

His 

Phe 
43 O 

Asn 

Thr 

His 

Asp 

Met 

Ala 

Ile 

Pro 

Asn 
175 

Ala 

Glu 

Ile 

Phe 

Asp 
255 

Telu 

Lys 
335 

Thr 

Wall 

Thr 

Ile 

Ile 
415 

Telu 

Arg 

Ala 

Ile 
495 

Asn 

Ala 

Phe 

His 

Telu 
575 

160 

Glu 

Thr 

Asn 

Asn 

Pro 
240 

Met 

Gly 

Thr 

Glu 

Asp 
320 

Ala 

Phe 

Ala 

Glu 

Asn 
400 

Arg 

Ile 

Thr 

Ser 

Glin 
480 

Telu 

Telu 

Ala 

Met 

Lys 
560 

Wall 



US 6,942,863 B2 
SS 

-continued 

Thr Phe Lys Phe Val Asn Ser Thr Ala Thr Phe Arg Gly Glin Leu Gly 
58O 585 59 O 

Thr Arg Asn Glu Ile Leu Leu Thr Asn Thr His Val Glu Thr Cys Arg 
595 600 605 

Pro Thr Ala Asp His Tyr Phe Phe Val Lys Asn Met Thr His Tyr Phe 
610 615 62O 

Lys Asp Tyr Lys Phe Val Lys Thr Met Asp Thr Asn Asn Ile Ser Thr 
625 630 635 640 

Leu Asp Thr Phe Lieu. Thir Lieu. Asn Lieu. Thir Phe Ile Asp Asn. Ile Asp 
645 650 655 

Phe Lys Thr Val Glu Leu Tyr Ser Glu Thr Glu Arg Lys Met Ala Ser 
660 665 67 O 

Ala Leu Asp Leu Glu Thr Met Phe Arg Glu Tyr Asn Tyr Tyr Thr Glin 
675 680 685 

Lys Lieu Ala Ser Leu Arg Glu Asp Lieu. Asp Asn. Thir Ile Asp Lieu. Asn 
69 O. 695 7 OO 

Arg Asp Arg Lieu Val Lys Asp Leu Ser Glu Met Met Ala Asp Leu Gly 
705 710 715 720 

Asp Ile Gly Lys Val Val Val Asn Thr Phe Ser Gly Ile Val Thr Val 
725 730 735 

Phe Gly Ser Ile Val Gly Gly Phe Val Ser Phe Phe Thr Asn Pro Ile 
740 745 750 

Gly Gly Val Thr Ile Ile Leu Leu Leu Ile Val Val Val Phe Val Val 
755 760 765 

Phe Ile Val Ser Arg Arg Thr Asn. Asn Met Asn. Glu Ala Pro Ile Lys 
770 775 78O 

Met Ile Tyr Pro Asn. Ile Asp Lys Ala Ser Glu Glin Glu Asn. Ile Glin 
785 790 795 8OO 

Pro Leu Pro Gly Glu Glu Ile Lys Arg Ile Leu Lleu Gly Met His Glin 
805 810 815 

Leu Glin Glin Ser Glu His Gly Lys Ser Glu Glu Glu Ala Ser His Lys 
820 825 83O 

Pro Gly Lieu Phe Glin Leu Lleu Gly Asp Gly Lieu Glin 
835 840 

<210> SEQ ID NO 4 
&2 11s LENGTH 91. 
&212> TYPE PRT 
<213> ORGANISM: Ateline herpesvirus 3 

<400 SEQUENCE: 4 

Met Thr Leu Asn Arg Cys Val Leu Leu Ile Val Leu Thr Phe Ser Thr 
1 5 10 15 

Ala Cys Ser Glin Thr Thr Pro Ala Ser Ser Asp Glu Asn Gly Lys Thr 
2O 25 30 

Pro Ala Ile Glu Lys Glu Tyr Phe Lys Tyr Arg Val Cys Ser Ala Ser 
35 40 45 

Thir Thr Gly Glu Lieu Phe Arg Phe Asn Lieu. Asp Arg Ala Cys Pro Ser 
50 55 60 

Thr Glu Asp Llys Val His Arg Glu Gly Ile Leu Lleu Val Tyr Lys Lys 
65 70 75 8O 

Asn. Ile Val Pro His Ile Phe Lys Val Arg Arg Tyr Lys Lys Ile Ala 
85 90 95 

Thr Ser Val Arg Ile Phe Asn Gly Trp Ser Arg Glu Gly Val Ala Ile 



Thr 

Teu 

Asn 
145 

Wall 

Wall 

Arg 

Wall 
225 

Ser 

His 

Ser 

Thr 
305 

Gly 

Ser 

Arg 

Thr 

Teu 
385 

Ser 

Wall 

Ala 

Ala 

Glu 
465 

Thr 

Asn 

Met 
130 

Gly 

Asp 

Ser 

Ser 
210 

Glu 

Asp 

Gly 

Thr 

Wall 
29 O 

Glu 

Phe 

Wall 

Glu 
370 

Glu 

Thr 

Ser 

Ile 
450 

Ile 

Pro 

Ile 

Thr 

Lys 
115 

Asp 

Telu 

Telu 

Glin 

Thr 
195 

Ala 

Wall 

Wall 

Asn 

Telu 
275 

His 

Ser 

Telu 

Asn 
355 

Gly 

Glu 

Ala 

Ala 

Asp 
435 

Thr 

Ala 

Wall 

Asn 

Asn 
515 

100 

Trp 

Telu 

Pro 
18O 

Arg 

Asp 

Ser 

Telu 

Arg 
260 

Asp 

Ser 

Asp 

Thr 

Met 
340 

Asn 

Gly 

Ala 

His 

Gly 
420 

Ser 

Wall 
5 OO 

Asn 

Glu 

Asn 

Asn 

Pro 
1.65 

Lys 

Thr 

Pro 

Pro 

Ser 
245 

Ala 

Tyr 

Met 

Ser 

Ser 
325 

Ser 

Thr 

Met 

Met 

Teu 
405 

Ser 

Teu 

Cys 

Ile 

Ala 
485 

Asp 

Asp 

Teu 

Ser 
15 O 

Wall 

Ile 

Thr 

Phe 
230 

Ser 

Thr 

Ser 

Wall 

Thr 
310 

Asp 

His 

Ile 

Ile 
390 

Thr 

Glu 

Arg 

Arg 

Asn 
470 

Glin 

Wall 

57 

Ser 

Glin 
135 

Tyr 

Asp 

Phe 

Wall 

Thr 
215 

Cys 

Glin 

Ser 

Wall 

Phe 
295 

Tyr 

Glu 

Ile 

Wall 

Teu 
375 

Glu 

Ser 

Asn 

Glin 

Glu 
455 

Pro 

Ala 

Thr 

Cys 

Arg 
120 

Gly 

Ala 

Asn 
200 

Asp 

Wall 

Glin 

Ser 
280 

Trp 

His 

Thr 

Asn 

Pro 
360 

Wall 

Ala 

Arg 

Ser 

Ser 
4 40 

Glin 

Thr 

Telu 

Ser 

Tyr 
52O 

105 

Ala 

His 

Telu 

Asp 
185 

Phe 

Ala 

Asp 

Glin 
265 

Trp 

Phe 

Telu 

Ser 
345 

Asn 

Trp 

Thr 

Arg 

Wall 
425 

Ile 

Wall 

Ser 

Gly 

Wall 
505 

Ser 

Wall 

Asn 

Arg 

Thr 
170 

Ala 

Glu 

Wall 

Glu 

Phe 
250 

His 

Glu 

Gly 

Ile 

Ala 
330 

Thr 

Gly 

Glin 

Thr 

Thr 
410 

Telu 

Asn 

Arg 

Wall 

Asp 
490 

Ser 

Pro 

Asp 
155 

Gly 

Gly 

Ile 

Thr 

Asn 
235 

Asn 

Gly 

Ala 

Phe 

Ala 
315 

Ser 

Teu 

Thr 

Pro 

Wall 
395 

Gly 

Teu 

Asn 

Glin 

Met 
475 

Wall 

Ile 

Pro 

US 6,942,863 B2 

-continued 

Met 
1 4 0 

Gly 

Ala 

Trp 

Wall 

Ala 
220 

Ser 

His 

Ile 

Glin 

Asn 

Phe 

Thr 

Ala 

Teu 

Ser 

Arg 

Ala 

Wall 

Thr 
460 

Thr 

Ile 

His 

Pro 

Tyr 
125 

Glin 

Asn 

Ile 

Teu 

Glu 

Teu 

Thr 

Arg 

Asn 
285 

Arg 

Glu 

Ser 

Asp 

Glin 
365 

Thr 

Pro 

Arg 

Glin 

Teu 
4 45 

Met 

Ala 

Ser 

Wall 
525 

110 

Glu 

Ile 

Asn 

Thr 

Trp 
19 O 

Met 

Gly 

Pro 

Wall 

Ile 
27 O 

Ala 

Ile 

Ser 

Lys 
35 O 

Ala 

Thr 

Ile 
43 O 

Glu 

Ile 

Ile 

Wall 

Ser 

Thr 

Ile 

Glu 

Arg 
175 

Gly 

Phe 

Asp 

Asn 

Wall 
255 

Phe 

Thr 

Ile 

Thr 

Glu 
335 

Ile 

Phe 

Ile 

Pro 

Arg 
415 

Glin 

Glu 

Trp 

Thr 
495 

Telu 

Phe 

Asn 

Wall 

Thr 
160 

Thr 

Ala 

Thr 

Ala 
240 

Asp 

Ala 

Thr 

Glin 

Ala 
320 

Glu 

Telu 
400 

Asp 

Telu 

Gly 
480 

Glu 

58 



Phe 

Glu 
545 

Glu 

Teu 

Phe 

Wall 

Teu 
625 

Gly 

Ile 

Ile 

Teu 
705 

Wall 

Pro 

Wall 

Arg 
785 

<400 

Wall 
530 

Ile 

His 

His 

Telu 

Glu 
610 

Glu 

Telu 

Ile 

Wall 

Wall 
69 O. 

Thr 

Arg 

Asp 

Ile 

Lys 
770 

Ala 

Asn 

Telu 

Phe 

Wall 

Ala 
595 

Telu 

Thr 

Glin 

Ile 
675 

Thr 

Phe 

Ile 

Lys 
755 

Thr 

Ser 

Telu 

Phe 

Glu 

Telu 

Tyr 

Met 

Lys 

Asp 
660 

Wall 

Gly 

Telu 

Thr 

Glu 
740 

Glin 

PRT 

SEQUENCE: 

Met Wall Pro Asn 
1 

Ala 

Glin 

Thr 

Thr 
65 

Asn 

Thr 

Cys 

Ala 

Thr 
50 

Glu 

Ile 

Ser 

Gly 

Ile 
35 

Gly 

Asp 

Wall 

Wall 

Glin 
2O 

Pro 

Arg 

Ser 

Ser 

Thr 
565 

Thr 

Asn 

Ser 

Phe 

Asp 
645 

Phe 

Asn 

Ile 

Teu 

Asn 
725 

Lys 

Ile 

Glu 

Ala 

SEQ ID NO 42 
LENGTH 
TYPE 
ORGANISM: Herpesvirus 

792 

42 

Lys 
5 

Thr 

Glin 

Teu 

Wall 

Tyr 
85 

Ile 

Glin 

Glu 
550 

Ala 

Teu 

Teu 

Ser 

Arg 
630 

Phe 

Ser 

Ile 

Teu 

Wall 
710 

Asn 

Ser 

Teu 

Glu 

Phe 
790 

His 

Thr 

Glu 

Phe 

His 
70 

Ile 

Phe 

59 

Teu 
535 

Ser 

Lys 

Pro 

Thr 

Gly 
615 

Glu 

Asp 

Glu 

Ala 

Asn 
695 

Gly 

Met 

Teu 

His 
775 

Teu 

Teu 

Pro 

Tyr 

55 

Lys 

Phe 

Asn 

Phe Lys 

Leu Wall 

Asn Glu 

Leu. Thr 
585 

Phe Ile 
600 

Glu Arg 

Tyr Asn 

Asn. Ser 

Ile Leu 
665 

Ser Ser 
680 

Phe Ile 

Ala Ile 

Ser Glin 

Ser Ser 
745 

Gly Met 
760 

Lys Ala 

saimiri 

Telu Telu 

Th Thr 
25 

Phe Lys 
40 

Phe Asp 

Glu Gly 

Lys Wall 

Gly Trp 

Gly 

Glu 

Thr 
570 

Asn 

Glu 

Glin 
650 

Ala 

Ala 

Ile 

Ala 
730 

Wall 

His 

Ser 

Ile 
10 

Ala 

Telu 

Ile 

Arg 
90 

Thr 

Glin 

Asn 
555 

Ile 

Asn 

Teu 

Tyr 
635 

Arg 

Asp 

Phe 

Asn 

Ile 
715 

Pro 

Thr 

Asn 

Glin 

Ile 

Wall 

Arg 

Asp 

Teu 
75 

Arg 

Arg 
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-continued 

Teu 
540 

His 

Ser 

Ile 

Ala 

Ala 

Asn 

Teu 

Ser 

Pro 
7 OO 

Teu 

Ile 

Pro 

Met 

Pro 
78O 

Teu 

Glu 

Wall 

Arg 
60 

Teu 

Glu 

Gly 

His 

Phe 

Thr 

Asp 
605 

Asn 

Glin 

Asn 

Gly 

Teu 
685 

Teu 

Wall 

Arg 

Thr 

Glin 
765 

Ser 

Ser 

Cys 
45 

Thr 

Wall 

Gly 

Ala 

Glin 

Lys 

Telu 
59 O 

Phe 

Wall 

Ser 

Arg 

Ser 
67 O 

Phe 

Gly 

Ile 

Met 

Glu 
750 

Glin 

Phe 

Phe 

Asn 
30 

Ser 

Wall 

Arg 

Asn 

Asn 
575 

Asp 

Phe 

Ile 

Asp 
655 

Ile 

Gly 

Gly 

Telu 

Ile 
735 

Pro 

Glu 

Telu 

Ser 
15 

Ala 

Pro 

Ile 
95 

Ala 

Asn 

Ala 
560 

Thr 

Ala 

Asp 

Ser 
640 

Arg 

Gly 

Gly 

Met 

Telu 
720 

Glu 

Glu 

Thr 

Thr 

Ser 

Ser 

Lys 

Thr 

Ile 

60 



Thr 

Ile 

Asn 
145 

Wall 

Ile 

Arg 

Wall 
225 

Thr 

His 

Ser 

Thr 
305 

Gly 

Asn 

Arg 

Thr 

Teu 
385 

Ala 

Asp 

Teu 

Tyr 
465 

Gly 

Glu 

Asn 

Met 
130 

Gly 

Asp 

Ser 

Arg 

Ser 
210 

Glu 

Asp 

Gly 

Thr 

Wall 
29 O 

Glu 

Phe 

Wall 

Glu 
370 

Glu 

Pro 

Wall 

Ala 

Ala 
450 

Glu 

Lys 

Thr 

Lys 
115 

Asp 

Met 

Telu 

Glin 

Thr 
195 

Ala 

Wall 

Wall 

Asn 

Telu 
275 

His 

Ser 

Telu 

Asn 
355 

Gly 

Glu 

Thr 

Ser 

Tyr 
435 

Ile 

Ile 

Pro 

Ile 

Glu 
515 

100 

Trp 

Lys 

Telu 

Lys 

Pro 
18O 

Asp 

Ser 

Telu 

Arg 
260 

Asp 

Ser 

Asp 

Thr 

Met 
340 

Asn 

Gly 

Ala 

Ser 

Ala 
420 

Asp 

Thr 

Ala 

Wall 

Asn 
5 OO 

Asn 

Glu 

Thr 

Asn 

Pro 
1.65 

Lys 

Thr 

Pro 

Pro 

Ser 
245 

Ala 

Tyr 

Met 

Teu 

Wall 
325 

Thr 

Thr 

Met 

Met 

Ser 
405 

Gly 

Lys 

Trp 

Lys 

Ser 
485 

Wall 

Asn 

Teu 

Tyr 

Ser 
15 O 

Wall 

Wall 

Thr 

Phe 
230 

Wall 

Thr 

Ser 

Wall 

Thr 
310 

His 

His 

Ile 

Teu 
390 

Ser 

Ser 

Teu 

Ile 
470 

Arg 

Asp 

Asp 

61 

Ser 

Glin 
135 

Tyr 

Asp 

Phe 

Wall 

Thr 
215 

Cys 

Glin 

Ser 

Wall 

Phe 
295 

Tyr 

Glu 

Ile 

Thr 

Teu 
375 

Glu 

Arg 
455 

Asn 

Lys 

Glin 

Ile 

Arg 
120 

Cys 

Tyr 

Gly 

Ala 

Asn 
200 

Tyr 

Ile 

Glin 

Ser 
280 

Trp 

His 

Pro 

Asn 

Pro 
360 

Wall 

Ala 

Ser 

Asn 

Glin 
4 40 

Glu 

Pro 

Ala 

Ser 

Cys 
52O 

105 

Ala 

His 

Telu 

Asp 
185 

Cys 

Phe 

Wall 

Asp 

Glin 
265 

Trp 

Lys 

Phe 

Telu 

Thr 
345 

Asn 

Trp 

Thr 

Lys 

Asn 
425 

Ser 

Glin 

Thr 

Telu 

Ser 
505 

Wall 

Asn 

Arg 

Thr 
170 

Pro 

Glu 

Wall 

Asp 

Telu 
250 

His 

Glu 

Ser 

Ile 

Ala 
330 

Thr 

Gly 

Glin 

Thr 

Arg 
410 

Wall 

Ile 

Wall 

Ser 

Gly 
490 

Wall 

Ser 

Pro 

Asp 
155 

Gly 

Gly 

Ile 

Thr 

Asn 
235 

Asn 

Ala 

Phe 

Ala 
315 

Asn 

Teu 

Thr 

Pro 

Ser 
395 

Ala 

Phe 

Asn 

Arg 

Wall 
475 

Asp 

Ser 

Arg 

US 6,942,863 B2 

-continued 

Met 
1 4 0 

Gly 

Ala 

Trp 

Wall 

Ala 
220 

Ser 

His 

Wall 

Glin 

Asn 

Phe 

Glu 

Ala 

Teu 

Pro 

Ile 

Teu 

Asn 

Glin 
460 

Met 

Wall 

Ile 

Pro 

Tyr 
125 

Glin 

Asn 

Ile 

Teu 

Asp 

Teu 

Thr 

Arg 

Asn 
285 

Arg 

Glu 

Thr 

Asp 

Glu 
365 

Ile 

Wall 

Arg 

Ser 

Wall 
4 45 

Thr 

Thr 

Ile 

His 

Pro 
525 

110 

Glu 

Ile 

Asn 

Thr 

Trp 
19 O 

Met 

Gly 

Pro 

Wall 

Ile 
27 O 

Lys 

Ala 

Ile 

Ser 

Lys 
35 O 

Tyr 

Ala 

Thr 

Ser 

Glin 
43 O 

Telu 

Met 

Ala 

Ser 

Lys 

Wall 

Ile 

Glu 

Arg 
175 

Gly 

Phe 

Asp 

Asn 

Wall 
255 

Phe 

Ser 

Ile 

Thr 

Asp 
335 

Ile 

Ile 

Pro 

Ile 
415 

Ile 

Glu 

Wall 

Ile 

Wall 
495 

Ser 

Thr 

Asp 

Wall 

Thr 
160 

Thr 

Ala 

Thr 

Ala 
240 

Asp 

Ala 

Ala 

Glin 

Ala 
320 

Ala 

Glin 

Glu 

Ser 
400 

Arg 

Glin 

Glu 

Trp 

Tyr 
480 

Thr 

Telu 

Phe 

62 
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-continued 

Lys Phe Val Asn. Ser Ser Glin Leu Phe Lys Gly Glin Lieu Gly Ala Arg 
530 535 540 

Asn Glu Ile Leu Lleu Ser Glu Ser Lieu Val Glu Asn. Cys His Glin Asn 
545 550 555 560 

Ala Glu Thr Phe Phe Thr Ala Lys Asn Glu Thir Tyr His Phe Lys Asn 
565 570 575 

Tyr Val His Val Glu Thir Leu Pro Val Asn Asn Ile Ser Thr Leu Asp 
58O 585 59 O 

Thr Phe Lieu Ala Lieu. Asn Lieu. Thir Phe Ile Glu Asn. Ile Asp Phe Lys 
595 600 605 

Ala Val Glu Lieu. Tyr Ser Ser Gly Glu Arg Lys Lieu Ala Asn Val Phe 
610 615 62O 

Asp Leu Glu Thr Met Phe Arg Glu Tyr Asn Tyr Tyr Ala Glin Ser Ile 
625 630 635 640 

Ser Gly Lieu Arg Lys Asp Phe Asp Asn. Ser Glin Arg Asn. Asn Arg Asp 
645 650 655 

Arg Ile Ile Glin Asp Phe Ser Glu Ile Leu Ala Asp Leu Gly Ser Ile 
660 665 67 O 

Gly Lys Val Ile Val Asn Val Ala Ser Gly Ala Phe Ser Leu Phe Gly 
675 680 685 

Gly Ile Val Thr Gly Ile Leu Asn. Phe Ile Lys Asn Pro Leu Gly Gly 
69 O. 695 7 OO 

Met Phe Thr Phe Leu Leu Ile Gly Ala Val Ile Ile Leu Val Ile Leu 
705 710 715 720 

Leu Val Arg Arg Thr Asn Asn Met Ser Glin Ala Pro Ile Arg Met Ile 
725 730 735 

Tyr Pro Asp Val Glu Lys Ser Lys Ser Thr Val Thr Pro Met Glu Pro 
740 745 750 

Glu Thir Ile Lys Glin Ile Leu Lieu Gly Met His Asn Met Glin Glin Glu 
755 760 765 

Ala Tyr Lys Lys Lys Glu Glu Glin Arg Ala Ala Arg Pro Ser Ile Phe 
770 775 78O 

Arg Glin Ala Ala Glu Thir Phe Lieu 
785 790 

<210> SEQ ID NO 43 
<211& LENGTH: 824 
&212> TYPE PRT 
<213> ORGANISM: Egyuine herpesvirus 2 

<400 SEQUENCE: 43 

Met Gly Val Gly Gly Gly Pro Arg Val Val Leu Cys Leu Trp Cys Val 
1 5 10 15 

Ala Ala Lieu Lieu. Cys Glin Gly Val Ala Glin Glu Val Val Ala Glu Thr 
2O 25 30 

Thir Thr Pro Phe Ala Thr His Arg Pro Glu Val Val Ala Glu Glu Asn 
35 40 45 

Pro Ala Asn Pro Phe Leu Pro Phe Arg Val Cys Gly Ala Ser Pro Thr 
50 55 60 

Gly Gly Glu Ile Phe Arg Phe Pro Leu Glu Glu Ser Cys Pro Asn Thr 
65 70 75 8O 

Glu Asp Lys Asp His Ile Glu Gly Ile Ala Lieu. Ile Tyr Lys Thr Asn 
85 90 95 

Ile Val Pro Tyr Val Phe Asn Val Arg Lys Tyr Arg Lys Ile Met Thr 

64 



Ser 

His 

His 
145 

Wall 

Pro 

Arg 

Lys 
225 

Ser 

Arg 

Gly 

Phe 

Tyr 
305 

Glin 

Phe 

Wall 

Thr 
385 

Teu 

Pro 

Ser 

Glu 

Lys 
465 

Glu 

Pro 

Teu 

Thr 

Thr 
130 

Asn 

Pro 

Glu 

Thr 
210 

Pro 

Pro 

Pro 

Wall 

Gly 
29 O 

His 

Ser 

Ile 

Glu 
370 

Gly 

Asp 

Thr 

Ser 

Ser 
450 

Ser 

Glin 

Thr 

Ile 

Thr 
115 

Arg 

Thr 

Ala 

Wall 
195 

Thr 

Phe 

Phe 

His 

Gly 
275 

Asp 

Asp 

Asn 

Thr 

Trp 
355 

Asn 

Thr 

Ser 

Wall 
435 

Wall 

Ile 

Ser 

Gly 
515 

100 

Ile 

Ser 

Glin 

Tyr 

Asp 
18O 

Tyr 

Wall 

Glu 

Telu 

Ser 
260 

Telu 

Tyr 

Telu 

Ser 

Pro 
340 

Asn 

Thr 

Telu 

His 

Thr 
420 

Ser 

Ala 

Asn 

Wall 
5 OO 

Asp 

Tyr 

Tyr 

Cys 

Tyr 
1.65 

Gly 

Ala 

Asn 

Phe 

Lys 
245 

Ile 

Gly 

Ser 

Ile 

Ser 
325 

Teu 

Asn 

His 

Tyr 

Ala 
405 

Pro 

Gly 

Ala 

Ala 
485 

Met 

Wall 

Lys 

Ala 

Phe 
15 O 

Asp 

Teu 

Thr 

Cys 

Phe 
230 

Glu 

Glin 

Glin 

Teu 

Teu 
310 

Teu 

Glu 

Thr 

Arg 

Ile 
390 

Lys 

Thr 

Gly 

Ser 

Wall 
470 

Ser 

Ser 

Wall 

65 

Gly 

Wall 
135 

Ser 

Thr 

Pro 

Glu 
215 

Wall 

Asn 

Teu 

Ala 

Ser 
295 

Trp 

His 

Glu 

Glin 

Pro 
375 

Wall 

Teu 

Thr 

Gly 

Glin 
455 

Teu 

Teu 

Ala 

Ser 

Trp 
120 

Pro 

Ala 

Asp 

Ser 

Arg 
200 

Wall 

Thr 

Gly 

Telu 

Asp 
280 

Trp 

Lys 

Phe 

Glu 

Glu 
360 

Asn 

Trp 

Tyr 

Ser 

Asn 
4 40 

Wall 

Gly 

Met 

Ile 

Wall 
52O 

105 

Ser 

Telu 

Wall 

Gly 

Ser 
185 

Asn 

Thr 

Ser 

Thr 

Lys 
265 

Asn 

Lys 

Asn 

Pro 
425 

Asn 

Glin 

Glu 

Trp 

Tyr 
505 

Ser 

Glu 

Glin 

Trp 
170 

Ile 

Telu 

Glu 

Wall 

Glu 
250 

Asn 

Ala 

Ala 

Phe 

Ala 
330 

Asn 

Ile 

Thr 

Pro 

Telu 
410 

Arg 

Gly 

Phe 

Telu 

Tyr 
490 

Gly 

Asp 

Asp 

Glu 

Wall 
155 

Asn 

Thr 

Teu 

Met 

Gly 
235 

Pro 

Thr 

Thr 

Ser 
315 

Asn 

Phe 

Glin 

Ala 

Teu 
395 

Thr 

Arg 

Asp 

Ala 

Ser 
475 

Glu 

Arg 

US 6,942,863 B2 

-continued 

Ala 

Wall 
1 4 0 

Asn 

Glu 

Arg 

Trp 

Ser 
220 

Asp 

Glu 

Ala 

Arg 

Thr 

Asn 

Asp 

Asn 

Lys 

Ile 

Asn 

Arg 

Asn 

Tyr 
460 

Arg 

Teu 

Pro 

Ile 

Ile 
125 

Glin 

Glu 

Thr 

Ser 
2O5 

Ala 

Thr 

Wall 

Phe 
285 

Glu 

Ala 

Ile 

Glu 

Lys 
365 

Wall 

Glin 

Ala 

Arg 

Ser 
4 45 

Asp 

Ala 

Ser 

Wall 

Ser 
525 

110 

Thr 

Met 

Gly 

Ala 

Glin 
19 O 

Tyr 

Ile 

Ile 

Thr 
27 O 

Phe 

Asn 

Ile 

Thr 

Thr 
35 O 

Telu 

Ile 

Thr 

Arg 
43 O 

Thr 

Asn 

Trp 

Lys 

Ser 

Wall 

Asn 

Met 

Gly 

Phe 
175 

Ser 

Thr 

Ser 

Glu 

Telu 
255 

Ala 

Ser 

Glin 

Ala 
335 

Phe 

Asp 

Ala 
415 

Asp 

Telu 

Ile 
495 

Ala 

Asp 

Glin 

Asp 

His 
160 

Telu 

Glin 

Thr 

Met 

Met 
240 

Ile 

Ser 

Thr 
320 

Ser 

Glu 

Thr 

Telu 
400 

Ser 

Thr 

Glu 

Arg 

Arg 
480 

Asn 

Glin 

66 
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-continued 

Lys Ser Val Phe Val His Lys Asn Met Lys Val Pro Gly Lys Glu Asp 
530 535 540 

Leu Cys Tyr Thr Arg Pro Val Val Gly Phe Lys Phe Ile Asin Gly Ser 
545 550 555 560 

Glu Lieu Phe Ala Gly Glin Leu Gly Pro Arg Asn. Glu Ile Val Lieu Ser 
565 570 575 

Thr Ser Glin Val Glu Val Cys Gln His Ser Cys Glu His Tyr Phe Glin 
58O 585 59 O 

Ala Gly Asin Gln Met Tyr Lys Tyr Lys Asp Tyr Tyr Tyr Val Ser Thr 
595 600 605 

Leu Asn Leu Thr Asp Ile Pro Thr Leu. His Thr Met Ile Thr Leu Asn 
610 615 62O 

Leu Ser Lieu Val Glu Asn. Ile Asp Phe Lys Val Ile Glu Lieu. Tyr Ser 
625 630 635 640 

Lys Thr Glu Lys Arg Leu Ser Asn Val Phe Asp Ile Glu Thr Met Phe 
645 650 655 

Arg Glu Tyr Asn Tyr Tyr Thr Glin Asn Lieu. Asn Gly Lieu Arg Lys Asp 
660 665 67 O 

Leu Asp Asp Ser Ile Asp His Gly Arg Asp Ser Phe Ile Glin Thr Lieu 
675 680 685 

Gly Asp Ile Met Glin Asp Leu Gly Thir Ile Gly Lys Val Val Val Asn 
69 O. 695 7 OO 

Val Ala Ser Gly Val Phe Ser Leu Phe Gly Ser Ile Val Ser Gly Val 
705 710 715 720 

Ile Ser Phe Phe Lys Asn Pro Phe Gly Gly Met Leu Leu Ile Val Leu 
725 730 735 

Ile Ile Ala Gly Val Val Val Val Tyr Leu Phe Met Thr Arg Ser Arg 
740 745 750 

Ser Ile Tyr Ser Ala Pro Ile Arg Met Leu Tyr Pro Gly Val Glu Arg 
755 760 765 

Ala Ala Glin Glu Pro Gly Ala His Pro Val Ser Glu Asp Glin Ile Arg 
770 775 78O 

Asn. Ile Leu Met Gly Met His Glin Phe Glin Glin Arg Glin Arg Ala Glu 
785 790 795 8OO 

Glu Glu Ala Arg Arg Glu Glu Glu Val Lys Gly Lys Arg Thr Lieu Phe 
805 810 815 

Glu Val Ile Arg Asp Ser Ala Thr 
820 

<210> SEQ ID NO 44 
&2 11s LENGTH 818 
&212> TYPE PRT 
<213> ORGANISM: Equine herpesvirus 5 

<400 SEQUENCE: 44 

Met Val Ala Trp Phe Gly Leu Trp Gly Phe Ala Arg Leu Met Ala Thr 
1 5 10 15 

Leu Ala Lieu Lieu. Cys Gly Arg Val Ala Lieu. Asp Glu Ser Ser Ala Thr 
2O 25 30 

Pro Ser Ile Pro Pro Thr His Llys Pro Ala Val His His Glu Asp Asn 
35 40 45 

Thir Thr Asn Pro Phe Leu Leu Phe Arg Val Cys Gly Ala Ser Pro Thr 
50 55 60 

Gly Glu Ile Phe Arg Phe Pro Leu Glu Glu Asn Cys Pro Asn Thr Glu 



65 

Asp 

Wall 

Thr 

Thr 

Asn 
145 

Thr 

Pro 

Glu 

Thr 

Pro 
225 

Pro 

Asn 

Wall 

Ala 

Phe 
305 

Ala 

Ser 

Glu 

Gly 

Glin 
385 

Asn 

Thr 

Thr 

Thr 

Arg 
465 

Ala 

Pro 

Thr 

Ser 
130 

Thr 

Ala 

Telu 

Thr 
210 

Phe 

Phe 

Thr 

Ala 
29 O 

Pro 

Asp 

Ile 

Ser 
370 

Pro 

Ser 

Ser 

Asn 

Ser 
450 

Wall 

Ser 

Glu 

Ile 
115 

Ser 

Glu 

Asp 

Tyr 
195 

Wall 

Glu 

Ser 

Arg 
275 

Thr 

Ser 

Ala 

Phe 

Glin 
355 

Wall 

Telu 

Thr 

Thr 

Asn 
435 

Glin 

Telu 

Telu 

His 

Ile 
100 

Wall 

Gly 
18O 

Wall 

Asn 

Thr 

Wall 
260 

Phe 

Glu 

Ala 

Wall 

Asn 
340 

Glin 

Wall 

Asp 

Ser 
420 

Ser 

Wall 

Glu 

Met 

Wall 
85 

Phe 

Lys 

Ala 

Tyr 

Asp 
1.65 

Teu 

Thr 

Cys 

Phe 

Asn 
245 

Thr 

Phe 

Asn 

Ile 

Thr 
325 

Thr 

Ile 

Glin 

Asn 
405 

Ser 

Ser 

Glin 

Glin 

Trp 
485 

70 

Glu 

Asn 

Gly 

Met 

Asn 
15 O 

Arg 

Thr 

Pro 

Glu 

Wall 
230 

Ala 

Asp 

Ala 

Ser 

Glin 
310 

Ala 

Thr 

Phe 

Teu 
390 

Ser 

Arg 

Ser 

Phe 

Teu 
470 

69 

Gly 

Wall 

Trp 

Pro 
135 

Gly 

Asp 

Ser 

Wall 
215 

Thr 

Ser 

Tyr 

Thr 

Ser 
295 

Thr 

Ser 

Tyr 

Lys 
375 

Asp 

Thr 

Asn 

Ala 
455 

Ser 

Glu 

Ile 

Arg 

Ser 
120 

Telu 

Ile 

Gly 

Ser 

Asn 
200 

Ile 

Ala 

Gly 

Telu 
280 

Tyr 

Lys 

Phe 

Glin 

Pro 
360 

Thr 

Telu 

Ser 

Lys 

Asn 
4 40 

Tyr 

Telu 

Telu 

Lys 
105 

Glin 

Trp 

Glin 

Tyr 

Ile 
185 

Telu 

Asp 

Ser 

Wall 
265 

Asn 

Cys 

His 

Thr 

Cys 
345 

Wall 

Ser 

Telu 

Pro 

Arg 
425 

Ser 

Wall 

Ser 

Telu 
90 

Asp 

Glu 

Wall 

Asn 
170 

Arg 

Telu 

Met 

Gly 

Wall 
250 

Gly 

Asp 

Pro 

Glu 

Thr 
330 

Ala 

Ser 

Gly 

Ala 

Thr 
410 

Arg 

Ser 

Glin 

Trp 

Lys 
490 

75 

Ile 

Arg 

Ala 

Ala 

Thr 
155 

Glu 

Arg 

Trp 

Thr 

Asp 
235 

Lel 

Phe 

Lel 

Lys 
315 

Asn 

Ala 
395 

Thr 

Asp 

Met 

Teu 

Cys 
475 

Ile 
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-continued 

Ile 

Arg 
1 4 0 

Glu 

Ser 

Ser 

Ala 
220 

Ser 

Wall 

Gly 

Ser 

Wall 

Ser 

Teu 

Glin 

Thr 

Teu 

His 

Ala 

Thr 

Glu 

Arg 
460 

Glin 

Asn 

Teu 

Thr 
125 

Teu 

Asn 

Wall 

His 

Tyr 

Arg 

Ile 

Glin 

Ser 

Ile 
285 

Teu 

Thr 

Asp 

His 
365 

Ala 

Pro 

Gly 

Glu 
4 45 

Asn 

Pro 

Thr 

Wall 
110 

Asn 

Wall 

Gly 

Arg 

Ser 
19 O 

Thr 

Ser 

Glu 

Wall 

Gly 
27 O 

Ser 

Trp 

His 

Asp 

Ile 
35 O 

Ala 

Wall 

Asn 

Asn 
43 O 

Asn 

Ser 

Glin 

Thr 

Asn 
95 

Thr 

Glin 

Asp 

His 

Telu 
175 

Glin 

Thr 

His 

Thr 

Telu 
255 

Glu 

Trp 

Phe 

Glu 
335 

Glu 

Arg 

Wall 

Thr 

Thr 
415 

Thr 

Telu 

Ile 

Ser 
495 

Ile 

Ser 

Telu 
160 

Wall 

Pro 

Arg 

Ser 
240 

Asn 

Gly 

Ile 
320 

Thr 

Gly 

Asn 

Trp 

Ile 
400 

Thr 

Ala 

Ala 

Asn 

Arg 
480 

Wall 

70 



Met 

Wall 

Wall 

Arg 
545 

Gly 

Glu 

Ile 

Asp 

Glu 
625 

Ile 

Glin 

Wall 
705 

Ile 

Ala 

Asn 

Met 
785 

Glu 

Thr 

<400 

Ser 

Wall 

His 
530 

Pro 

Glin 

Wall 

Wall 
610 

Asn 

Telu 

His 

Asp 
69 O. 

Phe 

Asn 

Ile 

Pro 

Wall 
770 

His 

Glu 

Ser 

Ala 

Glin 
515 

Arg 

Wall 

Telu 

Lys 
595 

Pro 

Wall 

Ser 

Thr 

Asp 
675 

Telu 

Ser 

Pro 

Wall 

Ile 
755 

Glin 

Glin 

His 

Ile 
5 OO 

Ile 

Asn 

Wall 

Gly 

Glin 

Thr 

Asp 

Asn 

Glin 
660 

Gly 

Wall 

Telu 

Telu 

Telu 
740 

Arg 

Pro 

Phe 

Thr 

PRT 

SEQUENCE: 

Tyr 

Ser 

Teu 

Gly 

Ala 
565 

His 

Lys 

Teu 

Phe 

Wall 
645 

Asn 

Pro 

Phe 

Gly 
725 

Tyr 

Met 

Ile 

Glin 

Glin 
805 

SEQ ID NO 45 
LENGTH 
TYPE 
ORGANISM: Alcelaphine herpesvirus 

830 

45 

Gly 

Asp 

Phe 
550 

Ser 

Asn 

His 

Glin 
630 

Phe 

Teu 

Asp 

Wall 

Gly 
710 

Ala 

Teu 

Teu 

Pro 

Glin 
790 

Arg 

71 

Cys 

Wall 
535 

Lys 

Asn 

Cys 

Tyr 

Thr 
615 

Wall 

Lys 

Ser 

Gly 
695 

Ser 

Ile 

Phe 

Tyr 

Glu 
775 

Glin 

Met Ala His Thr Gly Ser Thr 
1 5 

Leu Lys Asn Val Phe Cys Glin 

Asp Val Ile Pro Glu Ala Asn 
35 

Pro 

Ile 

Pro 

Phe 

Glu 

Glu 

Glu 
600 

Met 

Ile 

Ile 

Gly 

Phe 
680 

Asp 

Ile 

Telu 

Ile 

Pro 
760 

Glin 

Ser 

Wall 
505 

Thr 

Gly 

Ile 

Ile 

His 
585 

Tyr 

Ile 

Glin 

Glu 

Telu 
665 

Ile 

Wall 

Wall 

Thr 

Thr 
745 

Glu 

Glin 

Glin 

Ile 

Ser 

Wall 

Ser 

Asn 

Telu 
570 

Tyr 

Wall 

Thr 

Telu 

Thr 
650 

Glin 

Ile 

Ser 

Ile 
730 

Arg 

Wall 

Wall 

Glin 

Phe 
810 

Ala 

Asp 

Gly 
555 

Teu 

Phe 

Ser 

Teu 

Tyr 
635 

Met 

Phe 

Wall 

Gly 
715 

Ala 

Ser 

Asp 

Arg 

Glin 
795 

Asp 
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-continued 

Lys 

Glin 

Asp 
540 

Ser 

Ser 

Glin 

Thr 

Asn 

Ser 

Phe 

Asp 

Teu 

Asn 
7 OO 

Wall 

Teu 

Arg 

Arg 

Ser 

Glin 

Thr 

Val Cys Ala Phe Leu 
10 

Thr Pro Thir Ser Ser 
25 

Thr Val Ser Asp Asn 
40 

Teu 

Glu 
525 

Teu 

Glu 

Thr 

Gly 

Met 
605 

Teu 

Glin 

Arg 

Teu 

Gly 
685 

Wall 

Ile 

Ile 

Thr 

Ala 
765 

Ile 

Glin 

Ile 

Ile 

Ser 

Ile 
45 

Wall 
51O. 

Ser 

Telu 

Asn 

Gly 
59 O 

Asn 

Ser 

Glu 

Asp 
67 O 

Asp 

Ala 

Ser 

Wall 

Wall 
750 

Pro 

Telu 

Glin 

Arg 

Gly 

Wall 

Phe 

Telu 
575 

Asn 

Telu 

Telu 

Glu 

Tyr 
655 

Asp 

Telu 

Ser 

Phe 

Gly 
735 

Glin 

Telu 

Glin 

Glu 
815 

Asp 

Phe 

Thr 

Wall 
560 

Wall 

His 

Thr 

Wall 

Lys 
640 

Asn 

Ser 

Wall 

Gly 

Telu 
720 

Gly 

Glin 

Glin 

Ala 

Glin 

Ser 

Phe Ala Wall 
15 

Glu Wall Glu 
30 

Ile Arg Glin 

72 



Glin 

Pro 
65 

Glin 

Gly 

Wall 

Ile 

Pro 
145 

Ser 

Asp 

Asn 

Gly 

Wall 
225 

Thr 

Trp 

Ala 

Glin 

Trp 
305 

Phe 

Thr 

Ser 

Asn 
385 

Trp 

Asp 

Arg 

Arg 
50 

Phe 

Thr 

Ile 

Arg 

Tyr 
130 

Ile 

Telu 

Gly 

Ser 

Trp 
210 

Thr 

Asn 

Asn 

Gly 
29 O 

Ala 

Ser 

Wall 

Arg 

Glu 
370 

Gly 

Glin 

Ala 

Ser 

Thr 
450 

Asn 

Ser 

Telu 

Lys 
115 

Ala 

Tyr 

Asp 

Ser 

Wall 
195 

Telu 

Glu 

Ile 

Glu 

Asp 
275 

His 

Glin 

Phe 

Ala 

Glu 
355 

Telu 

Thr 

Pro 

Wall 

Arg 
435 

Ala 

Asn 

Wall 

His 

Telu 
100 

Asp 

Glu 

Wall 

Asn 
18O 

Arg 

Telu 

Thr 

Gly 

Thr 
260 

Tyr 

Thr 

Glin 

Asp 

Asn 
340 

Wall 

Lys 

Ala 

Telu 

Lys 
420 

Arg 

Glu 

Thr 

Cys 

Ser 
85 

Ile 

Ala 

Thr 

Thr 
1.65 

Met 

Asp 
245 

Glu 

Phe 

Asn 
325 

Asp 

Teu 

Ser 

Glin 

Wall 
405 

Lys 

Glin 

Ser 

73 

Ala Lys 
55 

Ser Ala 
70 

Cys Pro 

Phe Lys 

Lys Ile 

Wall Thr 
135 

Arg Arg 
15 O 

Val Gly 

Thir Wall 

Tyr His 

Gly Tyr 
215 

Ala Arg 
230 

Thir Ile 

Phe Ser 

Wal Wall 

Ile Phe 
295 

Arg Asn 
310 

Ala Ile 

Ile Thr 

Gly Lys 

Arg Lieu 
375 

Tyr Tyr 
390 

Glin Glin 

Glin Glin 

Thir Ile 
455 

Gly 

Ser 

Asn 

Glu 

Wall 
120 

Asn 

Met 

Gly 

Asp 

Ser 
200 

Arg 

Ala 

Glu 

Gly 

Asp 
280 

Wall 

Ile 

Lys 

Ala 

His 
360 

Ala 

Telu 

Lys 

Asn 

Ser 
4 40 

Telu 

Ile 

Asn 

Thr 

Asn 
105 

Thr 

Glin 

Asp 

Asn 

Telu 
185 

Glin 

Arg 

Wall 

Met 

Glu 
265 

Asp 

Ser 

Thr 

Ser 
345 

Wall 

Thr 

Telu 

Thr 
425 

Wall 

Telu 

His 

Ile 

Lys 
90 

Ile 

Thr 

His 

Thr 

Telu 
170 

Glin 

Pro 

Pro 

Ser 
250 

Pro 

Lys 

Lys 

Tyr 

Glu 
330 

Phe 

Wall 

Asn 

Telu 
410 

Thr 

Ser 

Thr 

Ser 

Gly 
75 

Asp 

Wall 

Ser 

Wall 

Ile 
155 

Teu 

Pro 

Glu 

Thr 

Pro 
235 

Pro 

Asp 

Phe 

Glu 

Cys 
315 

His 

Teu 

Asn 

Gly 
395 

Asp 

Thr 

Ser 

Glin 

US 6,942,863 B2 

-continued 

Asp 
60 

Asp 

Pro 

Thr 

Phe 
1 4 0 

Wall 

Wall 

Ile 

Thr 
220 

Phe 

Phe 

Arg 

Arg 

Glu 

Arg 

Gly 

Thr 

Asn 

Asp 

Gly 

Ala 

Thr 

Gly 

Ile 
460 

Pro 

Ile 

Glu 

Ile 
125 

Ser 

Glin 

Asp 

His 

Wall 

Arg 

Trp 

Thr 

Gly 
285 

Trp 

Lys 

Pro 

Asn 
365 

Thr 

Teu 

Thr 

Ile 
4 45 

Glin 

Ser 

Phe 

His 

Wall 
110 

Thr 

Gly 
19 O 

Ala 

Asn 

Ser 

Telu 
27 O 

Thr 

Thr 

Ala 

Ser 

Asn 
35 O 

Thr 

His 

Telu 

Gly 

Thr 
43 O 

Asp 

Phe 

Ala 

Arg 

Asn 
95 

Phe 

Asn 

Ser 

Asp 
175 

Telu 

Glu 

Phe 

Lys 
255 

Thr 

Glin 

Telu 

His 

Telu 
335 

Thr 

Ile 

Ser 

Telu 

Telu 
415 

Thr 

Asp 

Ala 

Phe 

Phe 
8O 

Glu 

Gly 

Wall 

Asn 
160 

Asn 

Ser 

Pro 

Glu 

Ile 
240 

Ala 

Wall 

Pro 

Ser 

Trp 
320 

His 

Glin 

Glu 

Pro 

Wall 
400 

Telu 

Thr 

Wall 

74 



Asp 
465 

Ala 

Ser 

Wall 

Wall 

Gly 
545 

Asn 

Thr 

Thr 
625 

Wall 

Asp 

Thr 

Phe 

Lys 
705 

Ile 

Teu 

Asn 

Pro 

Pro 
785 

Ser 

<400 

Thr 

Trp 

Ser 

Wall 
530 

Arg 

Phe 

Glu 

Glu 

Arg 
610 

Phe 

Ile 

Ile 

Gly 

Wall 
69 O. 

Thr 

Wall 

Telu 

Arg 

Asp 
770 

Ile 

His 

Thr 

Telu 

Ile 

Ala 
515 

Asp 

Asp 

Ile 

Ile 

His 
595 

His 

Met 

Glu 

Glu 

Telu 
675 

Asp 

Wall 

Ser 

Phe 

Lys 
755 

Ile 

Ser 

Ala 

Thr 

Asn 
5 OO 

Asn 

Telu 

Wall 

Wall 

Telu 

Thr 
660 

Arg 

Ala 

Telu 

Gly 

Gly 
740 

Ala 

Ser 

Ser 
820 

PRT 

SEQUENCE: 

Ala 

Glu 
485 

Pro 

Thr 

Asp 
565 

Teu 

Phe 

Lys 

Teu 

Tyr 
645 

Met 

Phe 

Asn 

Ile 
725 

Teu 

Lys 

Thr 

His 

Lys 
805 

Gly 

SEQ ID NO 46 
LENGTH 
TYPE 

ORGANISM: Epstein-Barr virus 

829 

46 

Glin 
470 

Glin 

Thr 

Ile 

Ser 

His 
550 

Ser 

Thr 

Glin 

Thr 

Asn 
630 

Ser 

Phe 

Asp 

Gly 

Ala 
710 

Ile 

Ile 

Ile 

Glu 
790 

Glin 

Pro 

75 

Ile 

His 

Ser 

Gly 

Wall 
535 

Glu 

His 

Thr 

Gly 

Met 
615 

Teu 

Teu 

Ser 
695 

Wall 

Asn 

Ala 

Phe 

Thr 
775 

Teu 

Pro 

Ala 

Asn 

Wall 

Asp 

Ser 

Cys 

Telu 

Thr 

Gly 
600 

Pro 

Thr 

Glu 

Glu 

Thr 
680 

Telu 

Ser 

Phe 

Ala 

Ala 
760 

Ser 

Asp 

Glu 

Asn 

Ala 

Met 
505 

Wall 

Telu 

Tyr 

Tyr 

Ala 
585 

Asn 

Wall 

Telu 

Glu 

Tyr 
665 

Asp 

Met 

Ser 

Ile 

Wall 
745 

Glin 

Glin 

Ser 

Trp 
825 

Wall 

Ser 
490 

Ser 

Ile 

His 

Ser 

Lys 
570 

Wall 

Asn 

Gly 

Wall 

Lys 
650 

Asn 

Telu 

Asp 

Wall 

Lys 
730 

Wall 

Asn 

Ile 

Lys 
810 

Telu 

Teu 
475 

Teu 

Ser 

Ser 

Arg 

Arg 
555 

Gly 

Glu 

Met 

Asp 

Glu 
635 

Arg 

Ala 

Asp 

Ala 
715 

Asn 

Ile 

Pro 

Glu 

Met 
795 

Glin 

Asn 

US 6,942,863 B2 

-continued 

Glu 

Met 

Ile 

Wall 

Ser 
540 

Pro 

Glin 

Ile 

Wall 
62O 

Asn 

Met 

Thr 

Teu 
7 OO 

Thr 

Pro 

Thr 

Wall 

Glu 

Teu 

Asp 

Glu 

Trp 

Tyr 

Ser 
525 

Met 

Pro 

Teu 

Cys 

Phe 
605 

Ala 

Ile 

Ser 

Thr 

Asn 
685 

Gly 

Teu 

Phe 

Wall 

Glin 
765 

Teu 

Ala 

Glu 

Ala 

Telu 

Asn 

Gly 
51O. 

His 

Arg 

Wall 

Gly 

His 
59 O 

Thr 

Asp 

Thr 

Glin 
67 O 

Arg 

Wall 

Phe 

Gly 

Ile 
750 

Met 

Glin 

Met 

Glu 

Lys 
83O 

Ser 

Glu 
495 

Arg 

Wall 

Thr 

Wall 
575 

Glu 

Telu 

Phe 

Ala 
655 

Arg 

Asn 

Wall 

Ser 

Gly 
735 

Telu 

Ile 

Wall 

His 

Glin 
815 

Arg 
480 

Telu 

Pro 

Wall 

Pro 

Phe 
560 

Asn 

Asn 

Asn 

Asp 

Glin 
640 

Phe 

Wall 

Glin 

Gly 

Ser 
720 

Met 

Telu 

Asp 

Asp 
8OO 

Gly 

Met Thr Arg Arg Arg Val Lieu Ser Val Val Val Lieu Lleu Ala Ala Lieu 
1 5 10 15 

76 



Ala 

Thr 

Arg 

Asp 
65 

Teu 

Arg 

Ser 

Wall 
145 

Gly 

Gly 

Trp 

Thr 

Thr 
225 

Arg 

Glu 

Ser 
305 

Glu 

Pro 

Glu 

Ile 

Teu 
385 

Thr 

Ala 

Cys 

Thr 

Wall 
50 

Ile 

Telu 

Ser 

Ala 

Tyr 
130 

Wall 

Wall 

Telu 

Asp 
210 

Thr 

Glu 

Arg 

Asn 
29 O 

Thr 

Gly 

Asp 

Thr 
370 

Thr 

Pro 

Ala 

Arg 

Wall 
35 

Glin 

Met 

Asp 
115 

Glu 

Met 

Asn 

Arg 

Ile 
195 

Met 

Gly 

Thr 

Ile 

Ala 
275 

Arg 

Ile 

Thr 

Ala 

Tyr 
355 

Pro 

Thr 

Arg 

Telu 

Glin 

Glu 

Cys 

Wall 

Thr 
100 

Ser 

Thr 

Thr 

Ile 

Arg 
18O 

Trp 

Met 

Glin 

Phe 

Wall 
260 

Phe 

Thr 

Ala 

Ser 

Phe 
340 

Glu 

Phe 

Ser 

Gly 
420 

Gly 

Pro 

Teu 

Pro 

Phe 
85 

Lys 

Wall 

Lys 

Thr 
1.65 

Tyr 

Thr 

Ala 

Thr 

His 
245 

Asp 

Teu 

Ala 

Thr 

Ser 
325 

Lys 

Ala 

Ile 

Ser 

Ser 
405 

Ser 

Ala 

Thr 

Ser 

Ser 
70 

Lys 

Ile 

Thr 

Glin 

Asp 
15 O 

Wall 

Ala 

Tyr 

Lys 

Wall 
230 

Glu 

Tyr 

Asp 

Tyr 

Glu 
310 

Phe 

Wall 

Thr 

Teu 
390 

Pro 

Thr 

77 

Glin 

Ala 

Ser 
55 

Phe 

Wall 

Asn 

Met 
135 

Gly 

Asn 

Ser 

Ser 
215 

Glu 

Lys 

Cys 
295 

Thr 

Wall 

Ile 

Glin 

Ser 
375 

Ala 

Pro 

Pro 

Thr 

Thr 
40 

His 

Gly 

Asn 

Thr 

Arg 
120 

Asp 

Telu 

Telu 

Glin 

Thr 
200 

Asn 

Met 

Ala 

Asn 

Gly 
280 

Pro 

Gly 

Thr 

Glu 

Asp 
360 

Gly 

Thr 

Ser 

Ala 

Pro 
25 

Arg 

Gly 

Thr 

Ile 

Asn 
105 

His 

Thr 

Thr 

Thr 
185 

Arg 

Ser 

Ser 

Asp 

Arg 
265 

Thr 

Telu 

Lys 

Asn 

Glu 
345 

Arg 

Gly 

Wall 

Ser 

Ala 
425 

Glu 

Glin 

Asp 

Ile 
90 

Ile 

Glu 

Ile 

Pro 
170 

Glu 

Thr 

Pro 

Pro 

Ser 
250 

Gly 

Tyr 

Glin 

Ser 

Thr 
330 

Glin 

Tyr 

Telu 

Pro 
410 

Wall 

Glin 

Glin 

Teu 

Glu 
75 

Pro 

Teu 

Glu 

Tyr 

Wall 
155 

Thr 

Teu 

Thr 

Phe 

Phe 
235 

Phe 

Thr 

Thr 

His 

Ile 
315 

Thr 

Wall 

Thr 

Teu 

Asn 
395 

Ser 

Teu 

US 6,942,863 B2 

-continued 

Pro 

Thr 

Phe 
60 

Asn 

Glin 
1 4 0 

Wall 

Asp 
220 

His 

Asn 

Teu 

Trp 

His 

Wall 

Asn 

Teu 
38O 

Teu 

Pro 

Arg 

Ala 

Ser 
45 

Arg 

His 

Ser 

Phe 
125 

Wall 

Gly 

Asp 

Asn 

Phe 

Asp 

Wall 

Pro 

Ser 
285 

Glin 

Phe 

Gly 

Gly 
365 

Ala 

Thr 

Pro 

Arg 

Pro 
30 

Phe 

Phe 

Thr 

Phe 

Asn 
110 

Ser 

Asp 

Telu 

Ala 
19 O 

Phe 

Gly 

Arg 

Glin 
27 O 

Trp 

Thr 

Wall 

Ile 

Thr 
35 O 

Glin 

Trp 

Glu 

Ala 

Arg 
43 O 

Pro 

Pro 

Ser 

Glu 

Lys 
95 

Gly 

Wall 

Asn 

Arg 

Ala 
175 

Pro 

Telu 

Wall 

Lys 

Thr 
255 

Gly 

Phe 

Thr 

Glu 
335 

Met 

Glu 

Telu 

Telu 

Pro 
415 

Arg 

Ala 

Phe 

Ser 

Gly 

Wall 

Trp 

Asp 

Ala 

Asp 
160 

Asn 

Gly 

Ile 

Thr 

Asn 
240 

Asn 

Glu 

Telu 

Asp 

Asp 
320 

Telu 

His 

Ala 

Pro 

Thr 
400 

Ser 

Arg 

78 



US 6,942,863 B2 
79 

-continued 

Asp Ala Gly Asn Ala Thr Thr Pro Val Pro Pro Thr Ala Pro Gly Lys 
435 4 40 4 45 

Ser Leu Gly Thr Leu Asn Asn Pro Ala Thr Val Glin Ile Glin Phe Ala 
450 455 460 

Tyr Asp Ser Lieu Arg Arg Glin Ile Asn Arg Met Leu Gly Asp Leu Ala 
465 470 475 480 

Arg Ala Trp Cys Lieu Glu Glin Lys Arg Glin Asn Met Val Lieu Arg Glu 
485 490 495 

Leu Thr Lys Ile Asn Pro Thir Thr Val Met Ser Ser Ile Tyr Gly Lys 
5 OO 505 51O. 

Ala Val Ala Ala Lys Arg Lieu Gly Asp Val Ile Ser Val Ser Glin Cys 
515 52O 525 

Val Pro Val Asin Glin Ala Thr Val Thr Leu Arg Lys Ser Met Arg Val 
530 535 540 

Pro Gly Ser Glu Thr Met Cys Tyr Ser Arg Pro Leu Val Ser Phe Ser 
545 550 555 560 

Phe Ile Asn Asp Thr Lys Thr Tyr Glu Gly Glin Leu Gly Thr Asp Asn 
565 570 575 

Glu Ile Phe Leu Thir Lys Lys Met Thr Glu Val Cys Glin Ala Thr Ser 
58O 585 59 O 

Gln Tyr Tyr Phe Glin Ser Gly Asn Glu Ile His Val Tyr Asn Asp Tyr 
595 600 605 

His His Phe Lys Thr Ile Glu Leu Asp Gly Ile Ala Thr Leu Glin Thr 
610 615 62O 

Phe Ile Ser Lieu. Asn. Thir Ser Lieu. Ile Glu Asn. Ile Asp Phe Ala Ser 
625 630 635 640 

Leu Glu Lieu. Tyr Ser Arg Asp Glu Glin Arg Ala Ser Asn Val Phe Asp 
645 650 655 

Leu Glu Gly Ile Phe Arg Glu Tyr Asn. Phe Glin Ala Glin Asn. Ile Ala 
660 665 67 O 

Gly Lieu Arg Lys Asp Lieu. Asp Asn Ala Wal Ser Asn Gly Arg Asn Glin 
675 680 685 

Phe Val Asp Gly Lieu Gly Glu Lieu Met Asp Ser Leu Gly Ser Val Gly 
69 O. 695 7 OO 

Gln Ser Ile Thr Asn Leu Val Ser Thr Val Gly Gly Leu Phe Ser Ser 
705 710 715 720 

Leu Val Ser Gly Phe Ile Ser Phe Phe Lys Asn Pro Phe Gly Gly Met 
725 730 735 

Leu Ile Leu Val Leu Val Ala Gly Val Val Ile Leu Val Ile Ser Leu 
740 745 750 

Thr Arg Arg Thr Arg Gln Met Ser Glin Glin Pro Val Gln Met Leu Tyr 
755 760 765 

Pro Gly Ile Asp Glu Lieu Ala Glin Gln His Ala Ser Gly Glu Gly Pro 
770 775 78O 

Gly Ile Asn Pro Ile Ser Lys Thr Glu Lieu Glin Ala Ile Met Leu Ala 
785 790 795 8OO 

Lieu. His Glu Glin Asn Glin Glu Glin Lys Arg Ala Ala Glin Arg Ala Ala 
805 810 815 

Gly Pro Ser Val Ala Ser Arg Ala Leu Glin Ala Ala Arg 
820 825 

<210> SEQ ID NO 47 
&2 11s LENGTH 660 
&212> TYPE DNA 

80 



81 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Suid herpesvirus 1 - bases 641-1300 

<400 SEQUENCE: 47 

cgcc.gc.cgto 

C gCagggg.cg 

acaagttcaa 

gcacgtacgc 

to acggacgt. 

accaca aggt 

cgc.gc.ctgaa 

toggcgcc.gc 

aggcgc.gctC 

tgtc.ccccitt 

ggcgct tcca 

cggctocacg 

caactitcacg 

ggcc.ca catc 

ggc catcacg 

gatcgaccgc 

gaccgcct to 

cgc.gctcqgc 

gggcttctac 

cgtgtacccc 

citacggcc to 

gCaggtggag 

<210> SEQ ID NO 48 
&2 11s LENGTH 359 
&212> TYPE PRT 

gtggtgcggC 

gaggggat.cg 

tactacaaga 

aaccqcttca 

cgcggcaagt 

gaccg.cgacg 

accogcqgct 

cacacgggca 

tacgactic ct 

cgc gaggggg 

cactactacc 

tggagc.ccga 

cc.gtgctcitt 

acgtocatcgt. 

cag accgc.gt 

gc gtc.tccala 

aga acco cqt 

ggcacaccac 

cctcc.gtdaa 

togcc ctgtc 

CCC acgggga 

ccatcg acct 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Suid herpesvirus 1 

<400 SEQUENCE: 48 

Ala Ala Pro 
1 

Gly Thr Pro 

Thir Thr Gly 
35 

Ile Glin Ala 
50 

Cys Glu Lieu 
65 

Teu Asn. Pro 

Ala Arg Met 

Arg Gly Gly 
115 

Gly Thr Cys 
130 

Gly Val Ile 
145 

Arg Asp Lieu 

Leu Gly Ser 

Wall Glu Wall 
195 

Lieu. Leu Glu 
210 

Ala Ala Al 
5 

a Arg Arg 

Glu Pro Pro Ala Wall 

Ser Ala Gl 

His Wall As 

u Phe Ala 
40 

in Asp Met 
55 

Glin Asn Lys Asp Arg 
70 

Ser Ala Wall Ala Thr 
85 

Leu Gly. As 
100 

p Val Met 

Val Tyr Val Glin Asn 
120 

Tyr Ser Arg Pro Leu 

Glu Gly Gl 
15 

135 

in Lieu Gly 
O 

Ile Glu Pro Cys Thr 
1.65 

Gly Tyr Val Tyr Tyr 
18O 

Pro Glu Thir Ile Ser 

Asp Arg Gl 

200 

u Phe Leu 
215 

Ala Arg Arg 
10 

Asin Gly Thr 
25 

Arg Lieu Glin 

Leu Gly Arg 

Thr Leu Trp 
75 

Ala Ala Leu 
90 

Ala Ile Ser 
105 

Ser Met Arg 

Wall. Thir Phe 

Asp Asp Asn 
155 

Gly Asn His 
170 

Glu Asp Tyr 
185 

Thr Arg Val 

Pro Leu Glu 

US 6,942,863 B2 

-contin 

gCaggcCt9C 

Caaggagaac 

cac gaccgtg 

gcc.cgtocc c 

ggcc.gagtac 

C gaggtggac 

caacgacacc 

citgcatcgtc 

Cacgggggac 

gcacatcggc 

ggaCtcgc.gc. 

ued 

cc.cgagtact 

tggtocggga 

gtgcaggaga 

gtgc.gcaa.ca 

ctg.cgc.ccct 

tacaccalaga 

gaggaggtgg 

attgttgtaca 

tacgc.gc.ccg. 

citcc.gc.gc.ct 

- bases 491-850 

Ser Pro Gly 

Gly His Lieu 
30 

Phe Thr Tyr 
45 

Ile Ala Ala 
60 

Ser Glu Met 

Gly Glin Arg 

Arg Cys Wall 
110 

Val Pro Gly 
125 

Glu His Asn 
1 4 0 

Glu Lieu Lieu 

Arg Arg Tyr 

Asn Tyr Val 
19 O 

Thr Lieu. Asn 
2O5 

Val Tyr Thr 
220 

Pro Ala 
15 

Arg Ile 

Asp His 

Ala Trp 

Ser Arg 

Wal Ser 
95 

Glu Wall 

Glu Arg 

Gly Thr 

Ile Ser 
160 

Phe Lys 
175 

Arg Met 

Leu. Thr 

Arg Glu 

60 

120 

18O 

240 

360 

420 

480 

540 

600 

660 

82 



Glu Lieu Ala 
225 

Asn Glin Leu 

Val Asp His 

Gly Lieu Gly 
275 

Thr Gly Ala 
29 O 

Asn Pro Phe 
305 

Wall Ala Ala 

Pro Met Lys 

Gly Val Asp 
355 

Asp Thr Gl 
23 

83 

y Lieu Lieu 
O 

His Ala Lieu Lys Phe 
245 

Asn. Wal Wall Leu Lieu 
260 

Asp Val Gl y Ala Ala 
280 

Wall Ile Ser Ala Wall 
295 

Gly Ala Lieu Ala Ile 
31 

Phe Leu Al 
325 

O 

a Tyr Arg 

Ala Leu Tyr Pro Val 
340 

Glu Gly. As 

<210 SEQ ID NO 49 
<211& LENGTH 420 
&212> TYPE DNA 

p Val 

Asp Tyr Ser 
235 

Tyr Asp Ile 
250 

Arg Gly Ile 
265 

Val Gly Lys 

Gly Gly Met 

Gly Lieu Lieu 
315 

His Ile Ser 
330 

Thr Thr Lys 
345 

<213> ORGANISM: Suid herpesvirus 2 

<400 SEQUENCE: 49 

ccagoataat 

tgacggggat 

ggttcgittag 

ggalagaga aa 

tacttgacaa 

gag.ccgtgca 

ggga catgct 

gatago caat 

Cgacgaga aa 

gag cagcgtc. 

ggalagtgaag 

gcagoagctt 

cggtotgctg 

taggcagacg 

<210 SEQ ID NO 50 
&2 11s LENGTH 159 
&212> TYPE PRT 

aatctgtgtt 

gatattotga 

agggagtcta 

gcgc.gcatga 

gcc citcaagg 

cc.gtgtctoc 

agtgactitta 

actictaccct 

cggtgcatct 

tactcgg cac 

aacgctgttga 

tgacgtgcaa 

citctagoggc 

tdaacaatgt 

<213> ORGANISM: Suid herpesvirus 2 

<400 SEQUENCE: 50 

Ser Ile Met 
1 

Asp Glu Asp 

Val Asn Lys 
35 

Ser Ile Leu 
50 

Wall Lys Ala 
65 

Leu Asp Lys 

Gly Phe Thr 

Ile Ala As 
5 

Wall Thr Gl 
2O 

n Asn. Telu 

y Ile Asp 

Asn Thr Val Tyr Arg 

Gly Thr Lieu Lleu Ser 
55 

Arg Met Lys Arg Cys 
70 

Glin Glin Leu Ala Leu 
85 

Gly Ala Wal His Gly 
100 

Cys Tyr Ser 
10 

Glu Lys Asp 
25 

Phe Val Arg 

Arg Trp Lieu 

Glu Asp Pro 
75 

Lys Val Thr 
90 

Telu Telu Pro 
105 

US 6,942,863 B2 

-contin 

Glu Ile Glin 

Asp Arg Val 

Ala Asn. Phe 
27 O 

Wal Wall Leu 
285 

Wal Ser Phe 
3OO 

Wall Leu Ala 

Arg Lieu Arg 

Thr Lieu Lys 
35 O 

gatcttaaat 

aaacaagaat 

gctgctgtct 

ggacccitatg 

tg.cgttttac 

gtocatcacc 

cctitt.cgtct 

Thir Lieu. Ile 

Ile Leu Thr 
30 

Ser Ser Wall 
45 

Arg Lys Arg 
60 

Met Leu Ala 

Cys Asn Ala 

Cys Lieu Pro 
110 

ued 

Arg Arg 
240 

Wall Lys 
255 

Phe Glin 

Gly Ala 

Teu Ser 

Gly Lieu 
320 

Arg Asn 
335 

Glu Asp 

gacgaggacg 

accgtgtaca 

agatggcto a 

ttggcactga 

ggcttcacgg 

agCatagggc 

agagaatacg 

Lieu. Asn 
15 

Wal His 

Arg Glu 

Lys Glu 

Lieu. Ile 
8O 

Phe Tyr 
95 

Leu Ala 

60 

120 

18O 

240 

360 

420 

84 



85 

Ala Ser Ile Thr Ser Ile Gly Arg Asp Met Lieu 
115 120 

Phe Ile Asin Asn Val Leu Ser Ser Arg Glu Tyr 
130 135 

Ser Lieu Ser Asp Gly Asp Phe Glin Gly Asp Phe 
145 

<400 

15 O 155 

SEQ ID NO 51 
LENGTH 466 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Portion of porcine 
- AF118.399 

SEQUENCE: 51 

taatctatot cactctaccc taatccatca toaag acctg 

ggaggaggat tatgaaac at ttittgattag ttctggtoct 

catato agaa totcttctgt citaacctgct tacaacatgg 

cagaaaggaa ttagcago at gtgct gaccc aaagcto agg 

gcttgcaatt aaggtgacat gcaatgctgt gtatgggttc 

gctg.ccct gt citcaagattg cagagaccat alactatocaa 

gacaaaagta tttgtagaga atttalagtoa taggatcto 

cittitatgcct cagtcaccaa acago attga taaaccottc 

<400 

SEQ ID NO 52 
LENGTH 423 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Portion of porcine 
- AF1184 O1 

SEQUENCE: 52 

gagg acct gc ataagtatcc tdaattaaag gaggatgatt 

totggcc.ctg titcactttgt aaaaaaacac attatcagaat 

acaa.catggc tiggccaagag aaaaatgatc agaaaggaat 

aagcto agga caattittaga taalacagoag cittgcaatta 

tatggattica citggtgttgc atctgg tatgctgcc atgtc 

actatocaag gaagggcc at gttggaaaag acaaaagtat 

gaagat citcc gttccatatg talaggttggc tictataccto 

a.a.a. 

<400 

SEQ ID NO 53 
LENGTH 292 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

US 6,942,863 B2 

-continued 

Arg Glin Thir Ser Asp 
125 

Val Ser Glu Lys Phe 
1 4 0 

Ser Pro Glu Cys 

gamma herpesvirus polymerase 

catalaatato 

gttcactittg 

citggctaaga 

acaattittag 

actggtgttg 

ggalagggc.ca 

cattcCatct 

alaggtg 

citcaattaaa. 

taaaaaaaca 

gaaaaatgat 

ataaa.ca.gca 

catctggitat 

tgttggaaaa 

gtalaggttgg 

60 

120 

18O 

240 

360 

420 

466 

gamma herpesvirus polymerase 

atgaaac att 

citcttctgtc 

tgacago atg 

aggtogacatg 

totalagattgc 

ttgtagagaa 

agt catcaaa 

tittgattagt 

gaacttgctic 

tgctgatcca 

caatgctgtg 

agagaccatc 

totgagtcat 

cgtgtttgat 

OTHER INFORMATION: Portion of Acelaphine herpesvirus. 

SEQUENCE: 53 

aagtaataga actatactict agaga agaga agaggatgag cactgcattt gatatagaga 

ccatgtttag agaatacaac tactacacac agagggit cac togcctg.cgg agg gacittga 

cagacctago tacaaacaga aatcaatttg tagatgc citt togg cago citc atggacg act 

60 

120 

18O 

240 

360 

420 

423 

120 

18O 

86 
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tgggggtogt ggggaaaacg gtgttgaatg citgtgag cag totggccaca citcttcagot 240 

citat agtc.tc agg gatcatc aattt catta aaaacco citt togggggaatg tt 292 

<210> SEQ ID NO 54 
&2 11s LENGTH 152 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Portion of Acelaphine herpesvirus. 

<400 SEQUENCE: 54 

tggtgcc.gtg agcago accq agcct citcto atgtggaacg agctaagcaa aatcaa.ccct 60 

accagtgttga t gagctictat atacggg.cgg ccagtatctg. ccaaaagaat tdgagatgtg 120 

atat citgtct citcactgtgt ggtggtggac ca 152 

<210 SEQ ID NO 55 
&2 11s LENGTH 793 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Portion of Acelaphine herpesvirus. 

<400 SEQUENCE: 55 

Lys Gly Ile His Ser Asp Pro Ser Ala Phe Pro Phe Arg Val Cys Ser 
1 5 10 15 

Ala Ser Asn Ile Gly Asp Ile Phe Arg Phe Gln Thr Ser His Ser Cys 
2O 25 30 

Pro Asn. Thir Lys Asp Lys Glu. His Asn. Glu Gly Ile Lieu Lieu. Ile Phe 
35 40 45 

Lys Glu Asn. Ile Val Pro Tyr Val Phe Lys Val Arg Lys Tyr Arg Lys 
50 55 60 

Ile Val Thr Thr Ser Thr Ile Tyr Asn Gly Ile Tyr Ala Asp Ala Val 
65 70 75 8O 

Thr Asin Gln His Val Phe Ser Lys Ser Val Pro Ile Tyr Glu Thr Arg 
85 90 95 

Arg Met Asp Thr Ile Tyr Gln Cys Tyr Asn Ser Leu Asp Val Thr Val 
100 105 110 

Gly Gly Asn Lieu Lleu Val Tyr Thr Asp Asn Asp Gly Ser Asn Met Thr 
115 120 125 

Val Asp Leu Glin Pro Wall Asp Gly Lieu Ser Asn. Ser Val Arg Arg Tyr 
130 135 1 4 0 

His Ser Glin Pro Glu Ile His Ala Glu Pro Gly Trp Lieu Lieu Gly Gly 
145 15 O 155 160 

Tyr Arg Arg Arg Thr Thr Val Asn Cys Glu Val Thr Glu Thr Asp Ala 
1.65 170 175 

Arg Ala Val Pro Pro Phe Arg Tyr Phe Ile Thr Asn Ile Gly Asp Thr 
18O 185 19 O 

Ile Glu Met Ser Pro Phe Trp Ser Lys Ala Trp Asn Glu Thr Glu Phe 
195 200 2O5 

Ser Gly Glu Pro Asp Arg Thr Lieu. Thr Val Ala Lys Asp Tyr Arg Val 
210 215 220 

Val Asp Tyr Lys Phe Arg Gly. Thr Glin Pro Gln Gly His Thr Arg Ile 
225 230 235 240 

Phe Val Asp Lys Glu Glu Tyr Thr Leu Ser Trp Ala Glin Glin Phe Arg 
245 250 255 

Asn. Ile Ser Tyr Cys Arg Trp Ala His Trp Llys Ser Phe Asp Asn Ala 



Ile 

Thr 

Lys 
305 

Teu 

Glin 

Glin 

Arg 
385 

Ile 

Ile 

His 

Ser 

Gly 
465 

Wall 

Glu 

His 

Thr 

Gly 
545 

Met 

Teu 

Arg 

Arg 

Teu 
625 

Ser 

Wall 

Asn 

Ala 
29 O 

His 

Ala 

Telu 

Asn 
370 

Ser 

Telu 

Asn 

Arg 

Wall 
450 

Asp 

Ser 

Telu 

Thr 
530 

Gly 

Pro 

Thr 

Glu 

Glu 
610 

Thr 

Telu 

Ser 

Phe 

Thr 
275 

Ser 

Wall 

Thr 

Telu 
355 

Thr 

Wall 

Telu 

Asn 

Ala 
435 

Met 

Wall 

Telu 

Tyr 
515 

Ala 

Asn 

Wall 

Telu 

Glu 
595 

Asp 

Met 

Ser 

Ile 
675 

260 

Glu 

Phe 

Wall 

Asn 
340 

Telu 

Thr 

Ser 

Thr 

Wall 
420 

Ser 

Ser 

Ile 

His 

Ser 
5 OO 

Wall 

Asn 

Gly 

Wall 

Asn 

Telu 

Asp 

Wall 
660 

His 

Tyr 

Teu 

Asn 
325 

Gly 

Asp 

Thr 

Ser 

Glin 
405 

Teu 

Teu 

Ser 

Ser 

Arg 
485 

Gly 

Glu 

Met 

Asp 
565 

Glu 

Tyr 

Ala 

Asp 
645 

Ala 

Asn 

Gly 

Thr 

Asn 
310 

Asp 

Gly 

Ala 

Thr 

Gly 
390 

Ile 

Glu 

Met 

Ile 

Wall 
470 

Ser 

Pro 

Glin 

Ile 

Tyr 
550 

Wall 

Asn 

Met 

Thr 
630 

Teu 

Thr 

Pro 

89 

Lys 

Pro 
295 

Asn 

Thr 

Teu 

Lys 

Thr 
375 

Ile 

Glin 

Glu 

Trp 

Tyr 
455 

Ser 

Met 

Pro 

Teu 

Cys 
535 

Phe 

Ala 

Ile 

Ser 

Thr 
615 

Asn 

Gly 

Teu 

Phe 

Ser 
280 

Asn 

Thr 

His 

Telu 

Gly 
360 

Thr 

Phe 

Telu 

Asn 
4 40 

Gly 

His 

Arg 

Wall 

Gly 

His 

Tyr 

Thr 

Thr 
600 

Glin 

Wall 

Phe 

Gly 
680 

265 

Telu 

Thr 

Ile 

Ser 

Telu 
345 

Telu 

Thr 

Asp 

Ala 

Ser 
425 

Glu 

Arg 

Cys 

Wall 

Thr 
505 

Wall 

Glu 

Lys 

Telu 

Phe 
585 

Ala 

Arg 

Asn 

Wall 

Ser 
665 

Gly 

His 

Glin 

Glu 

Pro 
330 

Wall 

Telu 

Thr 

Wall 

Tyr 
410 

Arg 

Telu 

Pro 

Wall 

Pro 
490 

Phe 

Asn 

Asn 

Asn 

Asp 
570 

Glin 

Phe 

Wall 

Glin 

Gly 
650 

Ser 

Met 

Phe 

Thr 

Ser 
315 

Asn 

Trp 

Asp 

Arg 

Tyr 
395 

Asp 

Ala 

Ser 

Wall 

Wall 
475 

Gly 

Asn 

Thr 

Tyr 
555 

Thr 

Wall 

Asp 

Thr 

Phe 
635 

Lys 

Ile 

Teu 

US 6,942,863 B2 

-continued 

Wall 

Arg 

Glu 

Gly 

Glin 

Ala 

Ser 

Thr 

Thr 

Trp 

Ser 
460 

Wall 

Arg 

Phe 

Glu 

Glu 
540 

Arg 

Phe 

Ile 

Ile 

Gly 

Wall 

Thr 

Wall 

Teu 

Ala 
285 

Glu 

Teu 

Thr 

Pro 

Wall 
365 

Arg 

Ala 

Teu 

Ile 
4 45 

Ala 

Asp 

Asp 

Ile 

Ile 
525 

His 

His 

Met 

Glu 

Glu 
605 

Teu 

Asp 

Wall 

Ser 

Phe 
685 

27 O 

Asn 

Wall 

Ala 

Telu 
35 O 

Arg 

Glu 

Arg 

Arg 
43 O 

Asn 

Asn 
51O. 

Telu 

Wall 

Wall 

Telu 
59 O 

Thr 

Arg 

Ala 

Telu 

Gly 
67 O 

Gly 

Asp 

Telu 

Ser 

Glin 
335 

Wall 

Glin 

Ser 

Ala 
415 

Glu 

Pro 

Arg 

Asp 

Thr 
495 

Asp 

Telu 

Phe 

Telu 
575 

Met 

Arg 

Phe 

Asn 
655 

Ile 

Telu 

Ile 

Gly 

Arg 
320 

Glin 

Glin 

Arg 

Thr 
400 

Glin 

Glin 

Thr 

Ile 

Ser 
480 

His 

Ser 

Thr 

Glin 

Thr 
560 

Asn 

Ser 

Phe 

Asp 

Gly 
640 

Ala 

Ile 

Ile 

90 



Ala 

Phe 
705 

Ser 

Asp 

Glu 

Asp 

Pro 
785 

Ala 
69 O. 

Ala 

Glin 

Ser 

Telu 
770 

Telu 

Wall 

Glin 

Arg 

Ile 

Lys 
755 

Asn 

Lys 

Wall 

Asn 

Glu 

Met 
740 

Glin 

Lys 

Arg 

Ile 

Pro 

Glu 
725 

Teu 

Asp 

Ala 

Thr 

What is claimed is: 
1. An isolated polypeptide comprising an amino acid 

Thr 

Wall 
710 

Teu 

Ala 

Glu 

Lys 

Asp 
790 

91 

Wall Ile 
695 

Gln Met 

Glin Wall 

Met His 

Glu Glin 
760 

Asn Wall 
775 

Ser Phe 

Telu 

Ile 

Asp 

Asp 
745 

Gly 

Telu 

Glu 

Telu 

Pro 

Pro 
730 

Ser 

Arg 

Asn 

Asp 
715 

Ile 

His 

Thr 

Arg 

US 6,942,863 B2 
92 

-continued 

Arg Lys Ala Lys Arg 
7 OO 

Ile 

Ser 

Ala 

Thr 

Arg 
78O 

Lys 

Lys 

Ser 

Ser 
765 

Ala 

Thr 

His 

Lys 
750 

Gly 

Gly 

sequence with at least 80% identity to the sequence of SEQ 25 
ID NO: 24 wherein said polypeptide binds to antibodies 
induced by porcine gamma herpes virus. 

2. The isolated polypeptide of claim 1 wherein Said amino 
acid Sequence is at least 90% identical to the Sequence of 
SEO ID NO: 24. 

Ile Thr 
720 

Glu Lieu 
735 

Glin Pro 

Pro Ala 

3. The isolated polypeptide of claim 1 wherein said amino 
acid Sequence is at least 95% identical to the Sequence of 
SEO ID NO: 24. 

4. An isolated polypeptide having the amino acid 
sequence of SEQ ID NO: 24. 

5. A composition comprising a polypeptide Selected from 
the group consisting of the polypeptides of claims 1, 2, 3, 
and 4 in a pharmacologically acceptable carrier. 

k k k k k 


